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1.0 INTRODUCTION

This report presents the Work Plan for the environmental investigation of three sites on
the U.S. Navy Naval Education and Training Center (NETC) and Naval Undersea Warfare
Center (NUWC) in Newport, Rhode Island. The location of the NETC and NUWC, which are
collectively hereafter referred to as the Newport Naval Base, is shown on Figure 1. Under this
investigation, the three sites have been referred to as "Study Areas”. The sites were also
assigned numbers under the Initial Assessment Study previously conducted at NETC (Envirodyne
Engineers, Inc., 1983). The following are the three sites being addressed under this

investigation:

- Study Area #04 - Coddington Cove Rubble Fill Area
- Study Area #08 - NUSC Disposal Area
- Study Area #17 - Gould Island Electroplating Shop

The Initial Assessment Study (IAS) conducted by the Navy in 1983 identified sites where
contamination is suspected to exist and which may pose a threat to human health or the
environment. A total of eighteen potential sites were identified by the IAS. Six of these sites
which were judged to require further study were investigated under a Confirmation Study (CS)
completed in 1986. One of the CS sites, the Gould Island Electroplating Shop, is being studied
further under this investigation. In addition, the other two sites included in this investigation
were initially studied in the IAS and are now being reexamined. The three sites included in this
investigation are being reexamined by the Navy to assess the presence and nature of
environmental contamination at each site.

The entire NETC was listed on the U.S. Environmental Protection Agency (EPA)
National Priorities List (NPL) of abandoned or uncontrolled hazardous waste sites in November
1989. The NPL identifies those sites which pose a significant threat to the public health and
environment. Five other sites at NETC, McAllister Point Landfill, Melville North Landfill, Old
Fire Fighting Training Area, Tank Farm Four, and Tank Farm Five, are currently being studied
under Remedial Investigations (RI) conducted by the Navy under the Department of Defense
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Installation Restoration (IR) Program (TRC, 1991). This program is similar to the U.S. EPA’s
Superfund Program authorized under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA).

A Federal Facilities Interagency Agreement (FFA) was signed by the Navy, the State of
Rhode Island, and the EPA on March 23, 1992. The FFA outlines response action requirements
under the Department of Defense Installation Restoration Program at the NETC. The FFA was
developed, in part, to ensure that environmental impacts associated with past and present
activities at NETC are thoroughly investigated and remediated, as necessary. The five sites
currently being investigated under the Remedial Investigations and the three sites being addressed
under this investigation are listed in the FFA. All but one of the five RI sites, the Melville
North Landfill, are listed in the FFA as Areas of Contamination (AOC). The Melville North
site was excessed (or sold) by the Navy prior to being listed on the NPL and is therefore being
addressed as a Formerly-Used Defense Site (FUDS). The investigation currently planned to
address the three study areas is referred to as a Study Area Screening Evaluation (SASE) in the
FFA.

LL PROJECT
The objective of this Work Plan is to define the level of investigation planned to assess
the presence and nature of environmental contamination at the three study areas. The site
investigations will be conducted at each site to assess the presence of any hazardous substances,
the nature of any materials disposed, and the potential for releases of contamination. The
findings of these SASE investigations will be used to assess the need to perform any further

environmental investigations at each site.
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2.0 NETC/NUWC BACKGROUND INFORMATION

2.1 LOCATION

The Naval Education and Training Center (NETC) and Naval Undersea Warfare Center
(NUWC) (formerly the Naval Underwater Systems Center or NUSC) are located within the
Newport Naval Base, which encompasses approximately six miles of the western shore of
Aquidneck Island, Newport County, Rhode Island. Aquidneck Island is comprised of three
towns; Newport, Middletown, and Portsmouth. A map of the relative locations of NETC and
NUWC areas is provided as Figure 1. NETC serves as a training facility and provides logistic
support for the Newport Naval Base. NETC occupies approximately 1,063 acres of land.
NUWC is the principal Navy research, development, test and escalation center for submarine
warfare and weapons systems. NUWC occupies approximately 191 acres within NETC. The
locations of the three SASE sites within the Newport Naval Base are shown on Figure 2.

2.2 HISTORY
Extensive information on the history of the Newport Naval Base was presented in the

Initial Assessment Study (Envirodyne Engineers, 1983). Text from this report has been
excerpted and referenced with appropriate page numbers below.

*The Newport area was first used by the Navy during the Civil War when the
Naval Academy was moved from Annapolis, Maryland to Newport in order to
protect it from Confederate troops. The Naval Academy operated at Newport for
about four years before returning to Annapolis.

In 1869, the experimental Torpedo Station at Goat Island was established. This
was the Navy’s first permanent activity at Newport. The station was responsible
for developing torpedoes and conducting experimental work on other forms of
Naval ordnance.

In 1881, Coasters Harbor Island was acquired by the Navy from the City of
Newport and used for training purposes. In 1884, the Naval War College was
established on the island. A causeway and bridge linking the island to the
mainland was constructed in 1892. In 1894, the USS Constellation was
permanently anchored as a training ship for the Naval War College.
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The Melville area was established as a coaling station for the steam-powered ships
in 1900. The Navy purchased 160 acres of land and constructed the Narragansett
Bay Coal Depot. With the advent of ships burning liquid fuel, it became
necessary to add oil tanks. Consequently, in 1910, four fuel oil tanks were added
in the Melville area. These tanks are still used today.

In 1913, the Navy established the Naval Hospital on the mainland of Aquidneck
Island. At this time the main hospital building was constructed.

The outbreak of Word War I caused a significant increase in military activity at
Newport. Some 1,700 men were sent to Newport and housed in tents on
Coddington Point and Coasters Harbor Island. A bridge was built at this time
connecting Coddington Point with Coasters Harbor Island. In 1918, Coddington
Point was purchased by the Navy. Much of the base organization was then
transferred to Coddington Point. During the war, numerous destroyers and
cruisers were fueled by the Melville Coal Depot and fuel tanks. By this time, a
pipeline had been extended to the north fueling pier and two additional oil tanks
constructed.

Following World War I, fuel oil gradually replaced the use of coal by the Navy
fleet. In 1921, the Coal Depot was changed to the Navy Fuel Depot. In 1931,
the coal barges and coaling equipment were sold to the highest bidder.

In 1923, some two hundred buildings, which were part of the emergency war
camps established on Coddington Point, were stripped and sold for scrap. The
base remained relatively inactive until the onset of World War II.

Reactivation of the base occurred in the late 1930’s as a result of military build-
up in Europe. Just prior to the reactivation, a 1938 hurricane and tidal wave had
destroyed or severely damaged over 100 buildings and much of the sea walls. In
1940, Coddington Cove was acquired for use as a supply station, and hundreds
of Quonset huts were constructed throughout the base. Additional barracks were
constructed on Coasters Harbor Island, increasing the base housing capacity to
over 3,500 men. Power plant facilities were also constructed at this time.
Coddington Point was reactivated to house thousands of recruits. The Anchorage
housing complex in the Coddington Cove area was constructed in 1942. In the
Melville area, additional fuel facilities were constructed along with a Motor
Torpedo Squadron Boat Training Center and nets for harbor defense. Tank
Farms 1 through 5 were constructed during this time period. The Fire Fighting
School, Fire Control Training Building, and the Steam Engineering Building were
constructed in 1944.

The Torpedo Station at Goat Island was very active during World War II and had
expanded its operation to Gould Island. The Torpedo Station employed more
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than 13,000 people and manufactured 80 percent f all torpedoes used by our
country during the war. The station was the largest single industry ever operated
in Rhode Island.

Following World War II, naval activities at Newport converted to a peace time
status. This resulted in a reduction of naval activity. Some 300 Quonset huts and
buildings were removed, and the entire naval complex was consolidated into a
single naval command designated the U.S. Naval Base in 1946.

The Naval Base adjusted to its peace time status by increasing its activities in the
fields of research and development, specialized training, and preparedness for
modern warfare. There was a brief period during the Korean War when some
25,000 sailors trained at Newport.

In 1951, the Torpedo Station was permanently disestablished after 83 years of
service. Future manufacture of torpedoes was to be awarded to private industry.
In place of the Torpedo Station, a new research and development facility, the
Naval Underwater Ordnance Station, was established and given the responsibility
of overseeing the private contractors. The Officer Candidate School was also
established in 1951.

In 1952, the Training Station and other naval schools were disestablished, and the
U.S. Naval Station and the U.S. Naval Schools Command were established.

In 1955, Pier 1 was constructed, with Pier 2 being added in 1957. Newport
became the headquarters of the Commander Cruiser-Destroyer Force Atlantic in
1962. Some 55 naval warships and auxiliary craft were homeported at Newport.
New housing and bachelor quarters were added in the late 1950’s and early
1960°s.

Major expansion of the Naval War College occurred during the late 1950’s and
early 1970’s, transforming the college into a major university. In July of 1971,
The Naval Schools Command was restructured and named the Naval Officer
Training Center (NOTC).

In April of 1973, the Shore Establishment Realignment Program (SER) was
announced and resulted in the largest reorganization of Naval forces in the
Newport Area. The fleet stationed in Newport was relocated to other naval
stations on the east coast. SER resulted in the disestablishment of the Naval
Communication Station and the Fleet Training Center and related activities. The
Public Works Center, Naval Supply Center, Naval Station and Naval Base were
absorbed by NOTC. In April of 1974, NOTC was changed to the Naval
Education and Training Center (NETC).
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The drastic changes which resulted from SER caused a reduction of Navy
personnel, both military and civilian, in excess of 14,000. Coupled with the
reductions at the Naval Construction Battalion Center at Davisville, and the
closure of the Naval Air Station at Quonset Point, SER had severe economic
impacts in the Narragansett Bay area.

The reorganization brought about by SER resulted in the Navy excessing some
1,629 [1,374] acres of its 2,420 [2,805] acres. Some of the land has been leased
to the State of Rhode Island pending final sale of the land by the General Services
Administration.... The Navy also leases 44 acres of land in Coddington Cove to
the State of Rhode Island and Economic Development Corporation. The state has
subleased this property to a private enterprise engaging in shipbuilding and repair.
Also, a fish food processing operation utilizes the cold storage warehouse in
Building 42 near Pier 1. [The fish food processing operation reportedly ceased
operations in 1983].

The above information on the history of the installation was obtained from the
most recent Master Plan (NORTHDIV, 1980), the 1981 Annual Report of the
Navy in the Rhode Island Area (NETC Public Affairs Office, 1981), and the
Command Histories at the Naval History Office in Washington, D.C."

(pp. 5-6 to 5-14)

RE ITE TIGA

The NETC and NUWC facilities have been under assessment through the Department
of the Navy’s Assessment and Control of Installation Pollutants (NACIP) program. The NACIP
program was established to identify and control environmental contamination from past use and
disposal of hazardous substances at Naval installations. The NACIP program is part of the
Department of Defense Installation Restoration Program, which is similar to the U.S. EPA’s
Superfund program authorized by the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA).

The NACIP program consists of three phases: Phase I - Initial Assessment Study (IAS),
Phase IT - Confirmation Study (CS), and Phase III - Corrective Action Measures.

The IAS (Envirodyne Engineers, 1983) identified areas where potential contamination
from past waste storage, handling, or disposal practices may pose threats to human health or the
environment. Eighteen potentially contaminated areas were identified in the IAS report. Two
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of the areas were subsequently found to be outside of the scope of the NACIP program and were
not discussed further in the report. The IAS concluded that no further action was required at
three of the areas. Further investigation was recommended at the remaining thirteen areas.

A Confirmation Study was conducted at six of the thirteen areas recommended for further
investigation. Table 1 provides a summary of the IAS recommendations for further study, at
the sixteen sites reviewed. Table 1 also notes whether a Confirmation Study has been conducted
at the three subject study areas (bolded) and the remaining ten areas.

Confirmation studies were conducted for one of the three subject study areas. The
Confirmation Studies (Loureiro Engineering, 1986) conducted at the Gould Island Electroplating
Shop consisted of tw;> steps: a Verification Step and a Characterization Step. The objectives
of the Verification Step were to locate sources of contamination, determine the presence of
specific toxic and hazardous materials, and determine general site hydrogeology. The objective
of the Characterization Step was to develop a quantitative assessment of the contamination
identified in the Verification Step.

Under the IR Program, a Remedial Investigation (RI) is currently being conducted at five
other IAS sites on the NETC. The findings of the Phase I RI are presented in a draft RI report
(TRC, 1991). Phase II RIs are currently being planned for the five RI sites. The locations of
the five RI sites and the three subject SASE sites are shown on Figure 3.

4 REGIONAL GEOLOGY AND HYDROGEOLOGY
2.4.1 Regional Geology
This section summarizes regional geologic information obtained from the IAS and Phase
I RI reports. The section below was obtained directly from the IAS report, and is referenced

as such.

NETC is located at the southeastern end of the Narragansett Basin. This basin
is a complex synclinal mass of Pennsylvanian aged sedimentary rocks and is the
most prominent geologic feature in eastern Rhode Island and adjacent
Massachusetts. Narragansett Basin is an ancient north to south trending structural
basin originating near Hanover, Massachusetts. The basin has a length of
approximately 55 miles and varies from 15 to 25 miles wide. The western
margin of the basin is in the western portion of Providence, Rhode Island, and
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the eastern margin runs through Fall River, Massachusetts. Exposures of older
rocks on Conanicut Island and in the vicinity of Newport suggest that the southern
extent of the basin is near the mouth of Narragansett Bay.

The rocks of the Narragansett Basin are non-marine sedimentary rocks of
Pennsylvanian age. The rocks are chiefly conglomerates, sandstones, shales, and
anthracite. Total thickness of the strata in the Narragansett Basin has been
estimated at 12,000 feet. Both vertical and lateral irregularities in the lithologic
character of the rock are present within the basin. Many folds and some faults
occur throughout the basin, but the character and amount of the folding and
faulting are not clearly known. The sedimentary rocks of the basin are believed
to have been deposited in a lowland area which was surrounded by an upland area
of considerable relief. The presence of coal beds within the basin also indicates
that there were fairly extensive swampy areas. Figure 5.3-2 [Figure 4] shows a
general geologic map of Rhode Island.

The bedrock of the Narragansett Basin has been divided into the following five
units: the Rhode Island Formation, Dighton Conglomerate, Wansulta Formation,
Pondville Conglomerate, and Felsite at Diamond Hill. At NETC and most of the
surrounding area, the bedrock is eatirely of the Rhode Island Formation, and
thus, only this unit will be examined in detail. Figure 5.3-3 [Figure 5] represents
a detailed look at the bedrock geology at NETC and the surrounding areas.

The Rhode Island Formation is the most extensive and thickest of the
Pennsylvania formations in Rhode Island. The vast majority of the Narragansett
Basin is underlain by this formation. Included within the Rhode Island Formation
are fine to coarse conglomerate, sandstone, lithic graywacke, graywacke, arkose,
shale and a small amount of meta-anthracite and anthracite. Most of the rock is
gray, dark gray, and greenish, but the shale and anthracite are often black.
Crossbedding and irregular, discontinuous bedding is characteristic of the
formation. Rocks of the Rhode Island Formation, which are in the northern
portions of the basin, are strong and indurated but are not metamorphosed.
However, those rocks in the southern portion of the basin, such as the NETC, are
metamorphosed, and these rocks contain quartz-mica schist, feldspathic quartzite,
garnet-stacrolite schist, and some quartz-mica-sillimanite schist. The beds of
meta-anthracite and anthracite are mostly thin, but many areas within basin have
been mined. Vein quartz, fibrous quartz, and pyrite are commonly associated
with these coal layers, and the ash content is high.

Within the Rhode Island Formation, there are a few areas of thick conglomerates.
These conglomerate layers are gray to greenish in color and are mostly very
coarse. These conglomerates consist of pebbles, cobbles, and boulders (up to
several feet long), interbedded with sandstone and graywacke. The stones are
predominantly quartzite and have been elongated as a result of tectonic forces in
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the southern portion of the basin. These thick conglomerate layers are more
resistant to erosion than are the surrounding rocks and thus, are topographically
higher. Coasters Harbor Island is mostly covered with this conglomerate
material.

Throughout the Narragansett Basin, the Pennsylvanian rocks are underlain by
pre-Pennsylvanian igneous and metamorphic rocks such as Bulgarmarch granite,
Metacom granite gneiss, porphyritic granite and slate and quartzite. For the most
part, these basement rocks are deeply buried beneath the Pennsylvanian rocks.
However, these older rocks occur north of NETC in the Bristol area and south
of NETC in the Fort Adams and Newport Neck areas and on the southern tip of
Conanicut Island. Rose Island and Goat Island also have older metamorphic
rocks of slate and quartzite.

Overlying the Pennsylvanian rocks of the Narragansett Basin are surficial deposits
of Pleistocene sediments. These Pleistocene sediments owe their origin to the
Wisconsin glaciation which covered the area with ice several thousand feet thick.
As the glaciers receded some 10,000 to 12,000 years ago, they deposited
unconsolidated glacial materials of variable thicknesses throughout the
Narragansett Basin area. The unconsolidated glacial material ranges from 1 to
150 feet thick, being thicker in the valleys and thinner in the uplands. The glacial
material consists of till, sand, gravel, and silt. These glacial deposits were
derived from shale, sandstone, conglomerate, and in a few places, coal. The
glacial materials serve as the parent materials for the soils in the area. Areas
where sand and gravel were deposited serve as important regional mineral
sources. . . .

(IAS, pp. 5-18, 5-21)

Much of the geologic information contained in this section was obtained from
Geological Survey Bulletin 1295. . . .

(IAS, pg. 5-21)

Several soil borings were completed into bedrock as part of a Remedial Investigation
conducted at five other sites within the NETC (TRC, 1991). Bedrock was encountered at four
of the RI sites. Generally, the bedrock consisted of a grey-green to black, highly weathered to
competent, carboniferous shale. Rock cores indicated a high degree of fracturing with quartz
and iron oxide deposits present along the fracture planes. Depth to bedrock varied amongst

boring locations from approximately one to 33 feet below ground surface.
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Glacial till deposits were encountered overlying the bedrock at NETC during the RI
investigations. The till material was characterized as containing fine to coarse sand with varying
amounts of silt, with some horizons containing weathered shale fragments. A single Shelby
Tube sample of the till indicated a triaxial permeability of 2.7 x 107 cm/sec (7.7 x 10*
feet/day). Natural deposits of sand and silt and organic muck were also encountered.

2.4.2 Regional Hydrogeology
This section presents information on the regional hydrogeology. The regional
hydrogeology information was primarily obtained directly from the IAS report and is referenced

as such.

Throughout the area, depth to ground water ranges from less than one foot to about 30
feet, depending upon the topographic location, time of year, and character of subsurface
deposits. The average depth to the ground water is around 14 feet on Aquidneck Island
and moves from areas of high elevations to Narragansett Bay or the Sakonnet River.

Seasonal water level fluctuations are common in the area. These fluctuations range from
less than § feet to as much as 20 feet on the hills. In the valleys and lowland areas, the
fluctuations are generally less than § feet. During the late spring and summer, the water
table usually declines as a result of evaporation and the uptake of water by plants, and
rises during autumn and following winter thaws.

The unconsolidated glacial deposits range in thickness from less than one foot near the
rock exposures to about 50 feet throughout Aquidneck Island. Most of the glacial
deposits are till, but isolated outwash areas occur. In the NETC area, the glacial
deposits are till with a thickness of less than 20 feet. Wells completed in the till are
usually dug and range in depth from less than 10 feet to as much as 75 feet. The
average depth for these wells is about 20 feet. These dug wells are usually 2 to 3 feet
in diameter and are usually dug down to the top of the bedrock.

The yield of till wells varies considerably depending upon the type and thickness of the
water-bearing deposits penetrated. Yields range from less than one to as much as 120
gallons per minute. Under normal weather conditions, till wells yield a few hundred
gallons of water per day and are adequate for domestic supplies. The large diameter of
dug wells also provides substantial water storage area between periods of use. Each foot
of water in a 3-foot diameter well represents storage of 53 gallons. However, these
wells are subject to going dry during seasonal or unusual droughts.
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Bedrock wells in the area range from 14 to 1,300 feet in depth. The average depth for
these bedrock wells is 135 feet. Yields from bedrock wells range from less than one to
as much as 55 gallons per minute. Most wells yield less than 10 gallons per minute.
The yields vary considerably in the bedrock over short distances because the joints and
fractures which transmit water to the wells occur intermittently. Joints and fractures are
most numerous and widest near the top of the bedrock and become fewer and narrower
with depth. Bedrock wells seldom go dry, but yields can be extremely low if not enough
fractures and joints occur in the area of the well.

The chemical characteristics of the ground water are similar throughout the area, and the
water is generally satisfactory for most ordinary uses. Most ground water in the area is
soft or only moderately hard, with ground water from till generally containing less
mineral matter and being softer than ground water from bedrock. Areas where the
ground water has high iron content are scattered throughout the area, being most
numerous around Newport and Middletown and the northern part of Portsmouth. Wells
which have a high iron content usually penetrate only rocks of Pennsylvanian age.

In scattered locations near the shoreline, over-pumping has led to salt water intrusion in
some wells. Bedrock wells are not as easily contaminated with salt water as are till
wells, but the chance of contamination increases as the depth of the well below sea level
increases.

No wells were identified within the boundaries of NETC other than on Gould Island,
although there are numerous wells in close proximity. These wells are upgradient of
NETC. . ..

(IAS, pp. 5-31 to 5-34)

Information obtained from the Phase I Remedial Investigations indicated that, in general,
ground water on NETC flows from east to west towards Narragansett Bay. Depth to ground
water ranged from approximately four to 28 feet below ground surface at these RI sites. Slug
tests conducted on monitoring wells at these sites indicated that the hydraulic conductivity of the
till unit ranged from 0.22 to 0.44 feet per day and upper bedrock hydraulic conductivity ranged
from 0.029 to 0.21 feet per day. The RI report noted that bedrock test data produced hydraulic
conductivities higher than those normally attributed to shale (3.28 x 10* to 3.28 x 10* feet per
day (Driscoll, 1987).
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243G | Water Classificati

The Rhode Island Department of Environmental Management (RIDEM) has classified
ground water in Rhode Island to protect and restore the quality of the state’s ground water
resources for use as drinking water and other beneficial uses, and to assure protection of the
public health and welfare, and the environment. A copy of RIDEM’s Rules and Regulations for
Groundwater Quality is provided in Appendix A. Figure 6 indicates the relative location of the
three subject sites and RIDEM ground water classes. The ground water under the three SASE
subject sites has been classified as follows:

RIDEM Ground Water
Study A Classificati
Coddington Cove Rubble Fill Area . .............c i, Class GB
NUSCDisposal AT€a . . . ... ..ttt ittt noeennoeesnnnes Class GB
Gould Island Electroplating Shop . . . . .. .... ..., Unclassified/Class GA

Ground water classified GA is known or presumed to be suitable for drinking water
without treatment. Ground water classified GB may not be suitable for drinking water without
treatment due to known or presumed degradation. GB classified ground water is primarily
located at highly urbanized areas or is located in the vicinity of disposal sites for solid waste,
hazardous waste or sewerage sludge. Areas which are unclassified are presumed by RIDEM to
be Class GA ground water.

2.4.4 Region rface Water Hydrol

The regional surface water hydrology for the Newport Naval Base is presented below.
Much of the regional information was obtained from the IAS report, and is referenced as such
with page numbers which follow the excerpts.

NETC is located within the Narragansett Bay Drainage Basin which is shown in
Figure 5.3-5 [Figure 7). This drainage basin covers an area of 1,850 square
miles, 1,030 square miles of which are in Massachusetts and 820 square miles of
which are in Rhode Island. All surface water drainage from the basin is into
Narragansett Bay. Three major rivers, the Taunton, Blackstone, and Pawtucket,
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as well as the Providence River and a number of smaller rivers and streams, drain
into Narragansett Bay. Discharge from Narragansett Bay is into the Atlantic
Ocean between Point Judith and Sakonnet Point in Rhode Island.

Throughout NETC, the surface drainage is westward toward Narragansett Bay
with the exception of one area in Tank Farm #2 which drains eastward into
Melville Reservoir. Surface drainage at NETC is provided by the Melville
Ponds, Normans Brook, Lawton Brook and Reservoir, Gomes Brook, a stream
and pond in the northeastern portion of NUSC [now NUWC], and a stream
discharging into Coasters Harbor. The surface drainage for NETC is shown in
Figure 5.3-6 [Figure 8]. All these streams discharge into Narragansett Bay.

The Melville Ponds receive surface drainage from portions of Tank Farms
#1 and #2 and from Navy housing in Melville North. Lawton Brook
receives drainage from portions of Tank Farm #3, while portions of Tank
Farm #4 drain into Normans Brook. Gomes Brook receives drainage
from portions of Tank Farm #5.

While these streams and ponds receive drainage from many of the areas within
NETC, a substantial portion of the NETC area drains directly into Narragansett
Bay or infiltrates into the soil before reaching a stream or body of water. Direct
runoff into Narragansett Bay would especially occur following thunderstorms.

(IAS, pp. 5-26, 5-28)

ion rf; lassi ion

The surface water quality classifications for Narragansett Bay, as determined by
RIDEM, are shown on Figure 9. Most of the Narragansett Bay is classified as Class SA,
which means it is suitable for bathing and contact recreation, shellfish harvesting for
direct human consumption, and fish and wildlife habitat.

Areas classified as Class SB are suitable for public drinking water with
appropriate treatment, agricultural uses, bathing, other primary contact recreational
activities, and fish and wildlife habitat. Areas classified as Class SC are suitable for
boating, other secondary contact recreational activities, fish and wildlife habitat,
industrial cooling, and good aesthetic value.

Two freshwater streams located on NETC property have been classified as Class

B surface waters. Class B surface waters are suitable for public water supply with
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appropriate treatment, agricultural uses, bathing, other primary contact recreational
activities, and fish and wildlife habitat. The following is a description of water quality
classifications for Narragansett Bay in the NETC area, as obtained directly from the State
surface water quality regulations (RIDEM, Division of Water Resources, Section 6 -
Water Quality Standards, Appendix A, Narragansett Bay Drainage Basin):

SECTION CLASSIFICATION
The waters within S00 feet of the firing pier of the US Navy Torpedo SA
Testing Station, Gould Island
The waters in the area easterly from a line drawn from Coggeshall Point SC

southwesterly to the southeasternmost point of Dyer Island and the area
easterly from a line drawn from Carr Point northwesterly to the
southeasternmost point of Dyer Island

The waters in the vicinity of Taylor Point which are within a 300 foot SC
radius of the Jamestown marine outfall sewer (7 acres)

The waters in the vicinity of Taylor Point, exclusive of those waters SB
described above, south of a line from the northernmost extremity of

Taylor Point to Can Buoy 13, north of a line from a point of land

approximately 1000 feet south of the Newport Bridge to the northernmost

extremity of Rose Island, and within 1000 feet of the shoreline of

Jamestown (49 acres)

Unnamed Brook from Greene Lane, Middletown, Rhode Island to East B
Passage, Narragansett Bay (1-1/2 mile)

Unnamed Brook upstream of Greene Lane to headwaters B
East of a line from Ida Lewis Rock to the southern extremity of Goat SC

Island, east of the line from the northern extremity of Goat Island to the
west shore of Coasters Harbor Island, east of a line from the west shore
of Coasters Harbor Island to the western extremity of Coddington Point
and south and east of a line from the southwestern extremity of
Coddington Point to the northern most point of the Coddington Cove
breakwater

The area within 1000 feet off of Monroe Street (in the Fort Adams Naval SB
housing complex) on the west shore of Fort Adams, east of line from

Fort Adams Light to Rose Island Light to Buoy (FLR) Bell 14 and a line

from Buoy (FLR) Bell 14 through Nun Buoy 16 at Coddington Point and

its extension to the end (southeastern most point) of the Coddington Cove
breakwater
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Waters within a 600 foot radius of Greene Lane, Middletown SB

The waters in the vicinity of Fort Adams, Newport, which are within a SC
300 foot radius of the Fort Adams marine outfall sewer (4.1 acres)
The waters in the vxclmty of Coasters Harbor which are within 500 feet SC

of the Newport marine outfall sewer (18 miles)
(Rhode Island Water Quality Standards, 1988)

A copy of these regulations are provided in Appendix A.

2.4.6 Area Water Use

Public water in the City of Newport and Town of Middletown is supplied and managed
by the Newport Water Department. The Town of Portsmouth purchases water from the Newport
Water Department but operates its own distribution system. Approximately two thirds of
Portsmouth is serviced by public water with the remaining one third supplied water from private
water wells. While no specific records exist as to private well use in the information reviewed,
in general, the majority of private wells are reportedly located on the eastern portion of
Aquidneck Island (Personal Communication, Town of Portsmouth, 1992).

The Newport Water Department receives its water supply from a series of seven surface
water reservoirs located on Aquidneck Island and two surface water reservoirs on the mainland.
The seven surface water reservoirs on Aquidneck Island are:

1. Lawton Valley Reservoir,

. St. Marys Pond,

. Sisson Pond,

. Easton North Pond,
. Easton South Pond,

. Paradise or Nelsons Pond, and

o - AWV TS~ U B 8 )

. Gardners Pond.

Each of these reservoirs is supplied water via rainfall and runoff and is not augmented
by ground water supply wells. The Newport Water Department stated that the safe yield of the
reservoir system is approximately 11 to 13 million gallons per day (MGD). Water use in 1991
was 7.07 MGD, and adequate capacity reportedly exists for projected water usage on Aquidneck
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Island for the next ten to twenty years, or more (Personal Communication, Newport Water
Department, 1992). Figure 6 indicates the location of surface water reservoirs (Lawton Valley,
Sisson Pond, St. Marys Pond, and the Easton North Pond) in the vicinity of the Newport Naval
Base.

The Prudence Island Utilities Company supplies ground water to approximately 800
people on Prudence Island, Portsmouth, located east and off-shore of the Melville area.

The locations of known public ground water supply wells and surface water reservoirs
within the Newport Naval Base vicinity are shown on Figure 6. The locations of ground water
supply wells were obtained from the February, 1992 RIDEM Ground Water Section Facilities
Inventory map for the Prudence Island quadrangle (USGS). The map shows the locations of
known public ground water supply wells, in addition to known or suspected sources of ground
water contamination. RIDEM Ground Water Section personnel indicated that the location of the
supply wells within the Prudence Island Quadrangle had been field verified by RIDEM
personnel.

Private wells are reported to withdraw water from till, bedrock, and stratified-drift
aquifers. Of these aquifers, bedrock is considered the most reliable source of ground water, and
well yields are commonly sufficient for domestic supplies (Johnston, U.S.G.S., undated).

The location, depth, and yield of private bedrock wells in the Prudence Island and
Newport Quadrangles are shown on Figures 5.3.9 and 5.3.10 [Figures 10 and 11] as obtained
from the IAS report. The IAS report indicated that bedrock wells in the area range from
approximately 14 to 1,300 feet deep. Well yields from 55 gallons per minute (GPM) to less
than 1 GPM are reported in the IAS report.
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3.0 INVESTIGATION-DERIVED WASTE PLAN

3.1 WASTE MANAGEMENT
Investigation-derived waste (IDW) material includes material generated as a result of site

investigation activities. These materials include soil samples, auger cuttings, ground water
development and sampling purge water, decontamination fluids, and expendable personnel
protective equipment. During the course of the Study Area inv'wtigations, care will be taken
to minimize the amount of IDW material which is generated and handled.

Generally, IDW materials will be placed in DOT-approved 55-gallon drums. Drums will
be filled to no more than 90 percent of capacity to allow for the potential expansion of waste
material. Drums will be marked with labels and indelible liquid chalk pens by field investigation
personnel. Drum labels will be of a contrasting color (e.g., yellow) relative to the drums (e.g.,
black). Information recorded on the drums and labels will include:

® generator (US Navy, Naval Education Training Center, Newport, Rhode

Island, 02841)

® generator EPA identification number,

® source (e.g., site, well number),

@ date(s) of generation,

® matrix (e.g., soil, water, etc.), and

® notes (e.g., odors, non-aqueous phase liquids, etc.)

The handling of specific IDW materials is described below. The handling and disposal
of all IDW materials will be the responsibility of the US Navy with assistance provided by TRC-
EC. The RIDEM and EPA - Region I will be consulted regarding the final disposition of all
IDW material.
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3.2 WASTE HANDLING & DISPOSAL
3.2.1 Soils

Solid material derived from the subsurface exploration program (e.g., auger spoils, split
spoon samples, etc.) will be continuously observed for evidence of potential contamination (e.g.,
discoloration, odors, etc.) and monitored for the presence of VOCs using a photo and/or flame
ionization detector (PID or FID).

Drill cuttings produced from test borings will be backfilled into their respective borings
and a cement-bentonite grout will be placed in the top one foot of the borehole as described in
the Field Sampling Methodology Plan provided as Appendix B. Drill cuttings produced from
monitoring well borings will be containerized in 55-gallon drums.

Drummed well boring cuttings will be segregated on pallets and staged on-site at the
completion of the drilling activities. The Navy will be responsible for staging all drums.
Analytical results of soil samples collected from well borings will be used to aid in
characterizing the associated drummed cuttings.

If full scan (i.e., TCL organics and TAL inorganics) analytical results of soil samples
from the test boring and field observations (odors, discoloration, elevated PID or FID readings,
etc.) indicate the absence of contamination, the associated drummed soil will be returned to the
ground surface near their respective source well location. So as not to interfere with future well
sampling events, IDW material will not be placed closer than ten feet, nor further than twenty
feet from its source location. The location(s) where any drill cuttings are placed will be
recorded in a field notebook.

If field observations (e.g. stains, odors, or elevated PID or FID readings) or the
analytical results of soil samples from the boring indicate that the associated drill cuttings are
potentially contaminated, the drum contents will be sampled and appropriately characterized.

If characterization testing (e.g., TCLP) of the drums contents indicates the drill cuttings
are hazardous, the drummed IDW materials will be transported by a licensed waste hauler for
treatment or disposal in accordance with applicable state and federal regulations established
under the Resource Conservation and Recovery Act (RCRA). Drill cuttings that do not exhibit
any hazardous characteristics but appear contaminated based upon associated TCL/TAL results
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will be handled on a case-by-case basis. The EPA - Region I and RIDEM will be consulted
prior to redepositing any IDW materials on the sites.

3.2.2 Well Water
All well water (e.g., purge and development water) produced from site monitoring wells

will be containerized in 55-gallon drums. These drums will be stored with all other site IDW
drums at a designated drum staging area on each site. The presence/absence of a non-aqueous
phase liquid will be assessed in suspected wells with an oil/water interface probe prior to well
development and/or sampling. Any non-aqueous-phase liquids or evidence of possible petroleum
contamination (i.e., sheen, odor, elevated OVA response) which are detected or observed in the
well will be recorded in a field notebook.

Analytical results of the ground water samples collected from the well will be used to aid
in characterizing the drum contents. If full scan TCL/TAL analytical results and field
observations (e.g., odors, sheen, elevated OV A response) indicate the absence of contamination,
the associated drummed well water will be discharged onto the ground in the vicinity of the
respective source well. The well water will not be discharged closer than ten feet, nor further
than twenty feet from its source well. The location(s) of the discharged well water will be
recorded in a field notebook. The EPA - Region I and RIDEM will be consulted prior to
discharging any IDW material on the sites.

If field observations and/or associated sample data indicate that the well water is
contaminated, the drummed material will be transported for treatment by a licensed hauler in
accordance with local, state, and federal regulations. The treatment of wastewaters at a local
publically-owned treatment works will be considered, if appropriate and allowed.

Decontamination Solution _

Downbhole drilling equipment (e.g., augers, rods, cutting heads) will be steam cleaned
prior to each use. Steam cleaning will be conducted in a designated heavy equipment
decontamination area. Rinse waters from steam cleaning will be recovered and contained in a
tank truck located at the designated decontamination area for characterization and appropriate

off-site treatment.
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Sediment/soil generated from steam cleaning operations will be drummed separately at
the decontamination area for appropriate characterization and proper disposal.

Chemicals (e.g., hexane, methanol, nitric acid) and water (distilled and tap) used for
decontamination of sampling equipment (e.g., split spoons) will be separately collected,
containerized, and labelled for proper treatment or disposal. In general, much of the sampling
equipment (e.g., stainless steel spoon, bailers) will be laboratory decontaminated, thus reducing
the generation of chemical decontamination solutions in the field. However, sampling equipment
which is repeatedly used in the field as a part of the sample collection procedure (e.g., split
spoon samplers, hand augers) will be decontaminated prior to each use.

3.2.4_Expendable Equipment
Expendable equipment (e.g., tyvek coveralls, gloves, boot covers, etc.) will be placed

into trash bags and disposed of in Newport Naval Base outdoor refuse containers. Refuse
containers to be used for such disposal will be designated by the NETC Public Works
Department. Expendable equipment which is known or believed to be contaminated (e.g., oily
gloves) will not be disposed of in refuse containers. Such equipment will be drummed, labelled,
and segregated for future disposal.
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4.0 PROJECT PLANS

4.1 FIELD SAMPLING PLAN
The Field Sampling Plans (FSPs) for each of the Study Area Screening Evaluations are

provided in Volumes I through III of this Work Plan. Site-specific FSPs are provided for each
of the three sites being investigated. The purpose of each FSP is to describe the field activities
planned under each of the site-specific investigations.

The planned field investigation activities include geophysical surveys, soil gas surveys,
and surface soil, test pit, test boring, well boring, ground water, surface water, and sediment
sampling. Samples will be collected from each of the sites for laboratory analysis. The survey
and sampling methods which will be used at each site are described in the Field Sampling
Methodology Plan provided as Appendix B of this Work Plan.

4,2 HEALTH A AFETY PLA

The purpose of the Health and Safety Plan (HASP) is to establish guidelines and
requirements for protecting the health and safety of site personnel during field investigation
activities. The HASP informs personnel of the currently known and suspected hazards
associated with work at each of the sites. Site-specific health and safety considerations on the
nature of site wastes, site access/work zone, levels of personnel protection, and types of
monitoring are provided in the site-specific Work Plans provided in separate volumes of this
Work Plan. Additional information on the project health and safety requirements may be found
in the complete HASP provided as Appendix C. Site personnel, including field investigation
subcontractors, are required to become familiar with and follow provisions of the HASP.

ALITY ASS ALIT NTROL PLA

Appropriate EPA and Navy-NEESA Quality Assurance/Quality Control (QA/QC)
procedures and requirements will be followed during the study area investigation activities. The
complete QA/QC Plan for this project is attached as Appendix D. The QA/QC Plan serves as

a controlling mechanism during field sampling to assure valid, reliable, and legally defensible
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data collection. The QA/QC Plan outlines the organization, objectives, and QA/QC activities
which will achieve the desired data quality.
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5.0 DATA EVALUATION AND CONCLUSIONS

The Study Area Screening Evaluation (SASE) work plan and investigation effort are
being conducted to assess whether the designated Study Areas are a potential threat to human
health and the environment. The work plan presented outlines the data needs and activities
necessary to confirm or deny a threat, or potential threat, to human health and the environment.

The three Study Areas reviewed include the following:

Study Area 04 Coddington Cover Rubble Fill Area
This site was used from 1978 to 1982 for the disposal of demolition type
materials including concrete, scrap lumber, tires, wire, cable, empty paint
cans, and ash. The site occupies approximately six acres and is located
in the Coddington Cove area of the Newport Naval Base.

Study Area 08 - NUSC Disposal Arca
This site was used during the 1970s as a dump for materials including
scrap lumber, tires, wire, cable, and empty paint cans. The site is located
on the northwestern boundary of the NUWC complex.

Study Area 17 - Gould Island Electroplating Shop

Electroplating and degreasing operations occurred in the northern portion
of Gould island (Building 32) during World War II. The wastes generated
included muriatic (hydrochloric) acid, chromic acid, copper cyanide,
sodium cyanide, sodium hydroxide, nickel sulfate, Anodex cleaner, and
degreasing solvents. This site is located on a portion of Gould Island
which is currently owned by the Navy.

This section of the SASE work plan discusses activities that will occur after analytical
data and non-sampling information from the screening evaluation have been received. These
activities include the following:

® Review and validation of analytical data,

® Review of non-sampling information (site history, environmental setting, receptors,
etc.),

® Evaluation of risk,
® Conclusions/recommendations or no further action.
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The various steps to be followed during the data assessment are described in the

following sections.

Revi { Validate Analytical D
The planned data validation effort is described in Section 8.0 of the project Quality

Assurance/Quality Control Plan provided in Appendix D. The internal data review
considerations will include:

® Sampling protocols,

® Compare data against field and trip blanks to detect potential cross-contamination,

® Review laboratory quality control (e.g., laboratory blanks, method standards, spike
recovery, duplicates),

® Summarize detection limits for non-detectable results,

® Review detection limits for positive but non-quantifiable data,

® Review dilution factors for all sample analyses,

® Review background concentrations to help identify site-specific contamination, and

® Highlight unusable data, attach appropriate qualifiers to usable data, and explain
limitations of qualified data.

The data will be presented in summary tables ("hits tables”) indicating detected
concentrations.

Analysis of the data collected will focus on the risks associated with the site by presenting
and analyzing data on source characteristics, the nature and extent of contamination, the
contaminant fate and transport pathways, and potential effects on human health and the

environment.
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Evaluate Non-Sampling Information
Following completion of the field investigation program, an evaluation will be performed

to assess

the quality of the non-sampling information and data obtained during the site

investigations. The evaluation will focus on changed site conditions and potential receptors.
Observations including site fencing, the proximity of nearby facilities and employees, or other
receptors will be noted during the site investigations. Updated non-sampling information will
be used to help assess potential site risks.

Evaluation of Risk
A risk evaluation will be performed for each study area. The narrative report will

include discussions of the following:

History and nature of any waste handling at the site;

Known hazardous substances and nature of any site contamination;
Potential future uses of the sites;

Pathways of concern for any hazardous substances or contamination;
Potential human population and environmental targets;

Site investigation analytical results (summary tables);

Analytical data as compared to Applicable or Relevant and Appropriate Requirements
(ARARy); '

Risk evaluation with respect to the following:
- Analytical data,

- Exposure scenarios,

- Contaminant toxicity,

- Uncertainty evaluation, and
- Summary of risks.
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Conclusions/R mendati
The overall objective of the Study Area Screening Evaluation (SASE) is to provide the
basis for a determination that either 1) a RI/FS be performed on the area addressed by the
SASE, or 2) the area does not pose a threat, or potential threat, to human health or the
environment and therefore the Study Area should be removed from further investigation under
the Federal Facility Agreement.
The SASE findings will also be reviewed to determine the need for any additional site
investigation activities and/or limited response actions (e.g., removals).
An outline of the narrative report is presented in Table 2. The report format has been
adopted from the Interim Version of "Guidance for Performing Site Inspections Under
CERCLA", November 1991 (DRAFT).
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6.0 SCHEDULE

An estimated project schedule outlining specific work tasks is provided as Figure 12.
The project schedule, which adheres to report review and comment period scheduling

requirements of the FFA, assumes the following:

a 4 week mobilization period following approval of the final Work Plan,
a 4 week turnaround time for receipt of laboratory analytical data,

a 4 week turnaround time for completion of laboratory data validation,
submit draft SASE report 3 months after receipt of validated data,

a 45 day period for EPA and RIDEM review of the draft SASE report,

a 45 day period for Navy review and response to comments on the draft
SASE report,

a 45 day period for meetings to resolve draft SASE report issues and for Navy to
submit draft final report,

a 30 day period for EPA and State Letter of Concurrences with draft final SASE
report,

and a concurrent 60 day period for Navy issuance of the final SASE report.

As shown on Figure 12, the field sampling activities will begin approximately four weeks
following approval of the Work Plan by EPA and RIDEM. It is estimated that field
investigations should be completed within approximately ten weeks of initiation, and validated

analytical data received at TRC-EC within eight weeks after completion of sampling activities.
Copies of all of the validated data reports will be transmitted to the EPA and RIDEM after an
initial review by TRC-EC. The draft Study Area Screening Evaluation (SASE) Report, which
will document the investigation activities and summarize findings for each of the three study area

investigations is estimated to be completed within approximately three months of receiving all
validated data.
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IAS RECOMMENDATION SUMMARY

Ar N

01 - McAllister Point
Landfill

02 - Melville North
Landfill

04 - Coddington Cove
Rubble Kl Area

05 - Melville North Area

06 - STP Sludge Drying Bed
07 - Tank Farm One

08 - NUSC Disposal Area

09 - Old Fire Fighting
Training Area

10 - Tank Farm Two
11 - Tank Farm Three
12 - Tank Farm Four
13 - Tank Farm Five

14 - Gould Island
Disposal Area

15 - Gould Island
Bunker 11

17 - Gould Island
Electroplating Shop

18 - Structure 214

TABLE 1

IAS Recommendation Confirmation
Study

Further Study Yes

Further Study Yes

No Further Action

Further Study
Further Study
Further Study
No Further Action

No Further Action

Further Study
Further Study
Further Study
Further Study

Further Action

Further Action

Further Action

Further Action

No

No
No
Yes
No

No

No

Yes
No

Yes
No
Yes

No
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TABLE 2
NARRATIVE REPORT OUTLINE

Page 1 of 4
INTRODUCTION

State the purpose, scope, and objectives of the SASE.
DESCRIPTION AND RE ATORY HIST

Identify the type of site (e.g., plating facility, tank farm, disposal area), whether it is
active or inactive, and years of operation. Describe its physical setting (e.g.,
topography, local land uses). Include the appropriate portion of a USGS 7.5-minute
topographic map locating the site and showing a 1-mile radius. On the map, identify the
surface water drainage route; nearest well, drinking water intake, and residence; wetlands
and other sensitive environments. Include a drafted sketch showing site layout, source
areas, and features on and around the site.

Briefly summarize dates and scope of previous investigations (Initial Assessment Study,
Confirmation Study, etc.).

Describe prior land use operations and past regulatory activities including the site’s
RCRA status, permits, permit violations, and inspections by local, State, or Federal
authorities. Discuss any citizen complaints.

Describe the site land use prior to the reported site activities as described or presented
in historical documents, aerial photos, and/or maps. Any noted physical/geographical
land alterations which appear to have occurred as a result of or after reported site
operations will be discussed.

OPERATIONAL HISTORY AND WASTE CHARACTERISTICS

Provide an operational history of the site, and describe site activities. Identify and
describe wastes generated, waste disposal practices, waste source areas, waste source
containment, and waste quantities (indicate source areas on the site sketch).

Discuss any previous sampling at the site; provide dates of sampling events and sample
types. Summarize analytical results in a table. Include a site map of previous sample
locations.

Discuss SASE source sampling results. List in a table each waste source sample and
summarize analytical results. Include a site map of waste source sample locations.
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RISK EVALUATION Page 2 of 4

roun T

Describe the local geologic and hydrogeologic setting (e.g., stratigraphy, formations,
aquifers, depth to the shallowest aquifer).

Discuss ground water use in vicinity of the sources. Identify the nearest drinking water
wells and state the distance from sources. Quantify drinking water populations served
by wells in the area, differentiating between private and municipal wells.

Discuss any previous ground water sampling; provide dates of sampling events and the
depths.

Discuss SASE ground water sampling results. List in a table each sample and summarize
analytical results. (Include a site map of sample locations.) Identify drinking water
wells exposed to hazardous substances and quantify the drinking water populations.

Discuss the potential for any discovered contaminant migration from the site via the
ground water.

Surface Water

Describe the local hydrologic setting, including site location with respect to floodplains,
and the overland and in-water segments of the surface water migration path. State the
distance from the site to the probable point of entry into surface water. Include a drafted
sketch of the surface water migration path. Describe upgradient drainage areas, on-site
drainage (including storm drains, ditches, culverts, etc.), facility discharges into surface
water, permits, and historical information.

Indicate whether surface water within the in-water segment supplies drinking water.
Identify the location and state the distance from the probable point of entry to each
drinking water intake. Quantify the drinking water population served by surface water.

Indicate whether surface water within the in-water segment contains fisheries.

Indicate whether surface water is used for any recreational purposes and any related
concerns.

Indicate whether sensitive environments are present within or adjacent to the in-water
segment. Identify and state the frontage length of wetlands on surface water.

Discuss any previous surface water sampling.

Discuss the potential for any discovered contaminant migration from the site via the

surface water.
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Page 3 of 4

o Discuss SASE surface water sampling results. List in a table each sample and
summarize analytical results. Identify surface water intakes exposed to hazardous
substances and quantify the drinking water populations served by each. Identify fisheries
exposed to hazardous substances. Identify sensitive environments and wetlands exposed
to hazardous substances; quantify the frontage of exposed wetlands.

Soil Exposure

State the number of on-site workers and the number of people who live on site and
within 200 feet of an area of significant or elevate concentrations with respect to MCLs,
permit levels, etc.

Identify terrestrial sensitive environments on an area of observed contamination.
Discuss any previous sources and surficial soils sampling.

Discuss SASE surficial source samples and off-site surficial soil samples. List each
sample in a table and summarize analytical results.

Discuss the potential for any discovered contaminant migration from the site via the soil
medium,

2

Identify potential receptors.
Discuss any previous air sampling.
Discuss SASE air sampling results.

Discuss the potential for any discovered contaminant migration from the site via the air
medium.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) AND
RISK EVALUATION

Compare sampling results to ARARs.

Evaluation of site risks to potential human and sensitive environmental concerns.
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Page 4 of 4
ARY CONCLUSIONS AND RECOMMENDATI

] Briefly summarize the major aspects of each site and its history that relate to the release
of hazardous substances and the exposure potential receptors. Briefly summarize
principal pathways and receptors of concern.

Summarize sampling results, including substances detected in environmental media.

° Recommendation for no further action, additional site investigations, or limited response
actions (e.g., removal), where appropriate.
PHOTODOCUMENTATION LOG

As an attachment, provide photographs of the site and pertinent site features taken during
the SASE. Useful photographs illustrate waste source areas, containment conditions,
stained soil, stressed vegetation, drainage routes, and sampling locations. Describe each
photograph in captions or accompanying text. Key each photo to its location on the site
sketch.

REFERENCES
List all references cited in the SASE report.

Attach copies of references cited in the SASE report, if appropriate.
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1.0 INTRODUCTION

The objective of this volume of the Work Plan is to define the level of investigation
necessary to assess the presence and nature of environmental contamination at Study Area 08,
the Coddington Cove Rubble Fill Area site located on the NETC. This volume of the Work
Plan describes site-specific objectives in Section 1.1, summarizes available site background
information in Section 2.0, presents the site-specific field sampling plan in Section 3.0, and
summarizes site-specific health and safety information in Section 4.0.

-SP ATI

Currently available information (as presented in the IAS report) suggests that the
Coddington Cove Rubble Fill area does not pose a threat to human health or the environment.
The Initial Assessment Study (IAS) performed on the site in 1983 concluded that no further
action was required at this site.

Project objectives for this site are to verify the reported types of materials disposed of
on the site and if any contamination is present as a result of such disposal. The investigation
will assess the presence of any releases of hazardous substances to soil and ground water through
a focused program of investigation. The investigation activities will include geophysical and soil
gas surveys, test pits, monitoring well installation, and the collection and analysis of surface
water, soil, and ground water samples, as described in Section 3.0.

Given the limited amount of available site background information, a relatively thorough
investigation is planned to document the suspected absence of any environmental contamination
and potential threats to human health and the environment. If the site investigation findings
support this hypothesis, no further investigation or monitoring would be proposed for this site.
However, if the findings of the site investigations indicate the presence of site-related
environmental contamination, additional investigation activities ar;d/or limited response actions

(e.g., removals) may be conducted at the site.

- Volume I, Page 1 -
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2.0 SITE BACKGROUND INFORMATION

2.1 SITE LOCATION
The Coddington Cove Rubble Fill Area is located in the central portion of NETC, just

east of Coddington Cove. The location of the Coddington Cove Rubble Fill Area, relative to
the other study areas within the Newport Naval Base, is shown on Figure 1. A U.S. Navy
existing conditions map of the Coddington Cove area is provided in Appendix A. According
to the IAS report (Envirodyne Engineers, 1983) the reported location of the Coddington Cove
Rubble Fill Area is southwest of Building No. 47 and adjacent to the Coddington Highway. The
site is bisected by the City of Newport/Middletown corporate boundary.

West of the site is a low lying wet area and the Defense Highway, followed by a narrow
strip of land and Narragansett Bay. The location and extent of this low lying wet area will be
surveyed under the field investigation activities. North of the site is a small parking area,
Building No. 47 and an associated open storage area. To the south is Coddington Highway
followed by Naval housing, and vacant land. To the east is Coddington Highway, a motel, and
Naval housing.

2.2 SITE DESCRIPTION

The Coddington Cove Rubble Fill Area occupies approximately five to eight acres. The
site is surrounded by a chain link fence. The site is best described as an overgrown low lying
area. Site vegetation consists of heavy brush, weeds and other low growing (approximately
three to five feet) vegetation.

In general, the site topography is uneven, as is typically the case for such a filled area.
Topographic relief across the study area is generally limited to five feet or less. Narragansett
Bay is located approximately 700 feet northwest of the site. Site features are shown on Figure
2.

2.2.18i ion
On March 25, 1992, TRC-ECI personnel visited the subject study area. Significant

observations during the site visit included the following:
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® Study area topography was uneven, as typical of filled areas. A mounded
area was observed in the central portion of the site. In general, study area
features were obscured by vegetative cover.

® Much of the area surrounding the study area is best characterized as a low
lying wet area overgrown by heavy brush and vegetation.

® In general, observations were limited by the lack of physical access onto the
site due to the presence of fencing and the heavy vegetative cover present.
However, no obvious evidence of vegetative stress or disposal of suspect
materials was observed from the parking area located directly southeast of
Building No. 47.

2.3 PREVIQUS SITE INVESTIGATIONS AND HISTORY
The Initial Assessment Study (Envirodyne Engineers, 1983) identified areas on NETC

where potential contamination from past waste disposal or handling practices r;lay pose human
health or environmental risks. The Coddington Cove Rubble Fill Area was reviewed under the
IAS.

Relatively little information was provided on the Coddington Cove Fill Area in the IAS.
However, the report did indicate that this area was used for disposal of concrete, asphalt, slate,
wood, brush, and small quantities of ash from approximately 1978 until 1982. The IAS report
indicated that demolition type materials were no longer being disposed of at the site.

2.3.1 Aerial Photography .
Aerial photographs dating from 1942, 1951, 1963, 1965, 1970, 1975, 1981, and 1988

were reviewed at the Rhode Island Department of Administration, Division of Planning. Below
is a summary of observations made during the review of the photographs. Figure 3 shows the
site locations of significant aerial photo observations.

The 1942 aerial photo indicated the presence of a small ponded area west of the future
@i.e., not yet present) Coddington Cove Rubble Fill area, adjacent to Defense Highway.
Building No. 47 and its associated open storage area are not present in the 1942 photo. There
is no evidence of land use or disturbed soils in the vicinity of the future fill area.
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The 1951 coverage shows a man-made ditch or swale northwest of the small ponded area
observed on the 1942 photo. Evidence of light colored soils, possibly fill material, and soil
mounds are present northwest of the pond, in the approximate area of the site. Similar site
features were observed in 1963 aerial photography.

The 1965 coverage indicated numerous individual mounds of light colored material,
possibly fill or rubble, on the site. In addition, the presence of several roughly circular dark
areas, possibly ponded areas, were located along the western edge of a light colored area. An
MS road to the site was present leading from the southern border of the site to Coddington
Highway. There also appeared to be a drainage ditch to the north and east of the fill area.

The previously observed mounded materials were also observed on the 1975 aerial
coverage. Access roads were observed both south and northeast of the fill area from 1970 until
1981. In 1988 only the southern access road is apparent. The 1970 through 1981 coverage
shows the previously observed drainage ditch connected to a ponded or low-lying wet area
located to the north of the fill area. The 1988 coverage shows a less pronounced pond area with

more vegetative cover over the northeastern portion of the fill area.

YDROGEQLOGY E Y

No site-specific hydrogeologic or geologic information is available on the Coddington
Cove Rubble Fill Area. However, based upon the area topography and other NETC site
hydrogeologic information, site ground water flow is anticipated to be to the northwest towards
Narragansett Bay. The soil types at this site are anticipated to consist of fill materials and
organic mucks.

The Coddington Cove Rubble Fill area is located within a Rhode Island DEM Class GB
ground water setting. The Paradise Motel Park well is the closest known public ground water
supply well. This well is located approximately 2.4 miles southwest of the site, in the assumed
upgradient ground water direction. The closest surface water reservoir is the Easton North
Pond, located approximately 1.5 miles south-southeast of the site in the assumed upgradient
ground water direction. The location of these features relative to the site is shown in Figure 6
of the Project Introduction and Background volume of this Work Plan.
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- 2.5 SITE WASTE CHARACTERISTICS
Historical information (IAS, 1983) indicates disposal of the following materials at the
Coddington Cove Rubble Fill Area:

® Concrete, g

® Asphalt,

® Slate,

® Wood,

® Brush, and

® Ash.

In addition, granular fill material was apparently placed within this area as indicated by
historic aerial photographs. Waste characteristics typical of rubble/soil fill areas, namely,
heterogeneous composition and irregular densities are anticipated. Based on the suspected
disposal of ash materials at the site, chemical hazards may include heavy metals. The disposal

of organic debris may also result in natural decomposition products such as methane.
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3.0 SAMPLING PLAN

3.1 INTRODUCTION

The program of investigation described in this section has been developed to achieve both
overall and site-specific objectives. Field sampling methodology for individual investigation
activities (e.g., soil gas survey, surface soil sampling) is described in Appendix B. The quality
assurance/quality control procedures for field sampling and laboratory analyses are presented in
the project Quality Assurance Project Plan (QAPP) provided in Appendix D. A summary of the
Coddington Cove Rubble Fill Area sampling program is presented as Table 1. The planned site
survey and sample locations are shown on Figures 4 and 5, respectively. The rationale for the
sampling locations is provided in Tables 4 through 7.

3.2 RECONNAISSANCE SURVEYS

Prior to initiating sampling activities a site walkover will be conducted by TRC sampling
team members to familiarize themselves with study area conditions. The site will be visually
surveyed with respect to access restrictions, sampling locations, and establishment of appropriate
survey grids. Study area specific health and safety considerations, including emergency
evacuation procedures, will be reviewed. Pertinent features, such as overhead and subsurface
utilities, and other potential hazards will be reviewed with Navy personnel with respect to
affected sampling activities.

Following completion of the walkover survey, an air and radiological survey will be
conducted at this site. This survey will be conducted on an approximately 50-foot square grid
pattern as indicated on Figure 4. The ambient air survey will be conducted with either a flame
or photo-ionization detector to assess ambient conditions for the presence of volatile organic
compounds (VOCs). The radiological survey will be conducted with an alpha/beta meter and
a gamma meter (sodium iodide scintillation meter) to assess the absence or presence of any
radiologic hazards on the site. The ambient air and radiological surveys will be completed using
equipment and methods outlined in the Field Sampling Methodology Plan provided as Appendix
B of this Work Plan.
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If radiation readings above measured general area background values are observed during
the surveys, the location(s) of elevated radiation readings will cordoned off for further

assessment by a certified health physicist.

3.3 GEOPHYSICAL SURVEYS
Electromagnetic conductivity (EM-31) and magnetometer surveys are planned at this site.

Given the suspected type of fill materials (e.g., wire, cables, paint cans) at the site, these
surveys will be used to aid in determining the nature and extent of fill at the site. The surveys
will be conducted on approximately 50-foot spaced north-south traverses. In addition to
recording EM readings at grid points, continuous EM readings will be also observed between
grid points. Any EM readings which are observed to significantly deviate from normal (e.g.,
negatives, highs, lows) between the grid points will also be recorded. The planned location of

the geophysical survey traverses is shown on Figure 4.

4 SOIL GA Y

A soil gas survey is proposed at this study area to aid in assessing the presence of
subsurface volatile organic compound contamination. The soil gas survey will be conducted on
a 100-foot spaced grid pattern across the site. The planned locations of the soil gas points are
shown on Figure 4. As is necessary, additional soil gas survey points will be completed around
points indicating elevated concentrations of soil gas. Any of the planned soil gas points found
to be within any on-site low-lying wet areas (e.g., swales, ditches, ponded areas) will not be
performed. The on-site surface water conditions and affected locations of the planned soil gas
will be determined just prior to the soil gas survey activities.

As described in the Field Sampling Methodology discussion provided in Appendix B of
the Work Plan, soil gas samples will be analyzed in the field with an organic vapor analyzer for
total organics and an HNu-311 portable gas chromatograph (GC), or equivalent. The portable
GC will be used to identify the individual concentrations of several aromatic and chlorinated

volatile organic compounds.
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3.5 SOIL SAMPLING

Soil samples will be collected as surface soil samples, well boring samples, and test pit
samples under this site investigation. Below is a discussion on each of the planned soil sampling
activities.

3.5.1 Surface Soil Sampli

Surface soil samples will be collected from five (5) locations across the site. The planned
locations of the surface soil samples are shown on Figure 5. These samples will be collected
near areas of vegetative stress, surficial soil discoloration or other surface indications of potential
contamination observed during the site reconnaissance survey. An attempt will be made to
conduct this survey during the fall or spring to avoid heavy vegetation-related logistic problems.
Although there is no documented presence of any cover material at this site, the at-surface soil
horizon (i.e., 0 to 12 inches) will be sampled to evaluate the presence of any contamination in
the surface soils. Any observations regarding the presence of possible cover material will be
noted in a field notebook and discussed in the SASE report.

Three "background” surface soil samples will also be collected from one location inside
the study area (SS-6) and two locations outside of the study area (SS-7 and SS-8). An attempt
has been made to select background soil sample locations believed to be representative of site
background soil conditions. The proposed locations for the background samples will be
confirmed with the EPA and RIDEM during a site visit prior to the surface soil sampling
activities. Surface soil samples will be analyzed for the full organic target compound list (TCL)
and inorganic target analyte list (TAL).

3,5.2 Subsurface Soil Sampling

Soil samples will be collected from four (4) well borings completed at the site. The
planned monitoring well locations are shown on Figure 5. The well borings are related to the
locations of the three monitoring wells planned for the site. The soil sampling of these borings
will aid in characterizing the site subsurface soils and geology. .

In general, soil samples will be collected continuously from the well borings to a
minimum depth of the ground water table (estimated to be approximately 10 feet below ground
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surface) or fill, whichever is greater. Beyond the water table, split-spoon samples will be
collected at S-foot intervals or at any identifiable change in strata to bedrock. If signs of
possible contamination (e.g., odors, stains, waste) are observed, continuous soil sampling will
resume until such signs are no longer evident. At the location of .well MW-2, continuous split-
spoon sampling will be conducted to the bedrock to aid in characterizing the site geology. All
split spoon samples will be screened with an OVA and HNu immediately upon being opened and
logged.

During the completion of all of the well borings, a 10-foot Nx core of the bedrock will
be collected at each well location. Well borings will be backfilled with a cement/bentonite
slurry, as necessary, for the installation of a shallow ground water monitoring well which
intercepts the ground water table.

A minimum of two soil samples will be collected from each of the well borings for the
full TCL/TAL analysis. The two soil samples which will be submitted for laboratory analysis
will include the soil samples collected from the O to 2 foot interval and from the base of
observed fill material. If signs of potential contamination (e.g., oil, stains, odors) are observed
in a boring, a third sample will also be collected from the depth of greatest observed
contamination (i.e., most stained or oily, highest OVA/HNu reading). If no fill material or
signs of potential contamination are observed in a boring, the surface sample and sample from
just above the water table will be submitted for laboratory analysis. A soil sample from the
planned screened interval of each well boring will also be collected for total organic carbon
analyses and porosity testing.

Geologic descriptions and other sample characteristics (e.g., stains, odors) and
observations (e.g., OVA/HNu readings, depth to water) will be recorded in a field notebook.

3.5.3 Test Pit Sampling

Given the lack of documented information on the nature of waste material reportedly
disposed of at this site (rubble fill), test pits will be completed to visually characterize the fill
materials and to allow for the collection of different fill samples for chemical analysis. Tests
pits are currently planned at five (5) different locations on the site. The planned test pit

locations are shown on Figure 5. The test pits are planned for areas observed on aerial
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photographs to have received fill or rubble or areas which were in the vicinity of the 1965 aerial
photography pond features.

The findings of the geophysical and soil gas surveys will be reviewed to determine if the
planned test pit locations should be moved or if any other test pits should be excavated at the
site. The planned test pits would be moved or additional test pits excavated only if the
geophysical and/or soil gas surveys indicate the presence of a geophysical or soil gas anomaly
outside of an area already planned for investigation with a test pit. Significant findings of the
geophysics and soil gas surveys will be reviewed with the EPA and RIDEM to assess the need
for any modifications to the test pit program prior to initiation.

The test pits will be excavated with a trackhoe. The test pits will be completed to the
depth of the observed water table. Water is anticipated at five to ten feet below ground surface.

One to three soil samples will be collected from each of the five test pit areas. If fill or signs
of contamination (e.g., odors, staining) are noticed during test pitting operations, three samples
will be collected from the area. One sample will be collected from the bottom of the test pit and
the other two will be collected from the side walls. If no evidence of contamination is noted,
only one sample will be collected from the bottom of the test pit area. If only demolition-like
debris material (e.g., concrete, wood, asphalt) is observed in the pit, one sample will be
collected of the fill material from the test pit. Test pit soil/fill samples will be analyzed for the
full TCL/TAL.

R ATER SAMPLIN
No investigation of ground water quality has been conducted on this site. Four (4)

shallow, water table monitoring wells are planned to assess the ground water quality at this site.
Ground water monitoring wells will be installed and sampled to assess ground water flow
direction and the impacts of the rubble fill area on the site ground water, if any. The planned
locations of the monitoring wells are shown on Figure 5. The monitoring wells are located such
that there will be one in the anticipated upgradient direction of the site (MW-1), one in the
central portion of the site fill area (MW-2), and two in the anticipated downgradient direction
(MW-3 and MW-4).
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Ground water samples will be collected from each of the monitoring wells. Wells will
be developed after installation. Water levels will be measured in the wells after development
and just prior to well purging. The procedures for well development, purging, and sampling
are provided in the Field Sampling Methodology Plan provided in Appendix B. Ground water
samples will be analyzed for the full TCL/TAL and total chloride. The three ground water
samples from wells MW-1, MW-2, and MW-4 will also be field filtered and analyzed for
dissolved TAL metals as well as the total TAL metals. In addition, the temperature, pH,
conductivity, dissolved oxygen, alkalinity, and salinity of each ground water sample will be
measured in the field immediately following sample collection. The methods for these tests are
referenced in Appendix B and Appendix C of this work plan.

3.7 SURFACE WATER AND SEDIMENT SAMPLING
No previous sampling of surface water or sediment has been conducted at this site. In

the western portion of the site is a low-lying wet area into which runoff from the site is likely
to flow. Surface water and sediment samples are proposed to assess impacts, if any, of site
rubble disposal activities on the low-lying wet area.

Surface water and sediment samples will be collected from the four locations shown on
Figure 5. The samples will be collected from one location at the upstream edge of the on-site
swale, two on-site locations, and one swale location just downstream of the study area.
Sampling will proceed from downstream to upstream (west to east). Both surface water and
sediment samples will be analyzed for full TCL/TAL and total chloride. Sediment samples will
also be analyzed for total organic carbon and will be subjected to a grain size distribution
analysis. In addition, the temperature, pH, conductivity, dissolved oxygen, alkalinity, salinity,
and hardness of the surface water will be measured at each sample location.

Graduated wooden stakes will also be driven at each of the surface water sample locations
from which surface water levels will be referenced at the time of sampling. The elevation and
location of the graduated stakes will be surveyed during site land surveying activities. Both
surface water and ground water elevation measurements will be obtained concurrently during the

site investigation to assess surface water and ground water interactions.
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3.8 LAND SURVEY

Following completion of field sampling activities the site will be surveyed by a State of
Rhode Island registered surveyor. The physical features of the study area along with the
location and elevation of sampling points will be determined in the survey. A topographical
survey will also be conducted at each site. Each sampling location will be referenced to the
State of Rhode Island Grid Coordinate System. Completed monitoring wells will be surveyed
for elevation at the top of the protective casing, top of the well casing, and adjacent land
surface. Elevations will be referenced to mean low water (mlw) and a United States Geological

Survey benchmark.
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4.0 SITE-SPECIFIC HEALTH AND SAFETY SUMMARY

4.1 INTRODUCTION

The purpose of the site-specific health and safety plan is to summarize the site-specific
health and safety information. This section describes the nature of wastes material reportedly
present at the site, the site access and work zones, and the initial level of personnel protection
and monitoring planned for each site investigation activity. In addition, a list of site emergency
contacts and a map of the route to the Newport Hospital from the site is provided as Table 2 and
Figures 6 and 6A, respectively.

A WA

Available site background information (IAS, 1983) indicates this area was used for
disposal of concrete, asphalt, slate, wood, brush, and small quantities of ash from approximately
1978 until 1982. In addition, historic aerial photographs indicate that fill materials appear to
have been placed within this area from approximately 1951 to 1981. Waste characteristics
typical of rubble/soil fill areas, namely, heterogeneous composition and irregular densities are
anticipated. Based on the suspected disposal of ash materials, chemical hazards may include
heavy metals. The disposal of organic debris and presence of native organic muck may also
result in the presence of natural decomposition products such as methane.

4,3 SITE A RK Z

The entire site is surrounded by a chain-link fence. Access to the site can be obtained
by gates located to the north (for a storage area) and to the east along Coddington Highway.

During subsurface explorations (soil borings, test pits), the On-site Safety Coordinator
(OSC) or designee shall establish a 25-foot exclusion zone around the exploration equipment
(drill rig, trackhoe) being used at each of the respective test pit and well locations. The
exclusion zone will be demarcated using orange safety cones and caution tape or barricades.

The OSC or alternate will be responsible for keeping nonessential personnel outside of
the exclusion zone boundaries during the investigation activities. In the event that authorized

visitors are present on the site during field activities, the OSC or designee shall insure that they
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adhere to site safety requirements and maintain a safe distance outside of the exclusion zone.
All personnel allowed to enter the exclusion zone shall be required to follow safety procedures
described in the project HASP and directions of the OSC.

A contamination reduction station, or decontamination area, shall be established adjacent
to the exclusion zone, as necessary. The contamination reduction zone will be established at the
upwind side of the exclusion zone and will consist of an area adequate in size to comfortably
contain decontamination equipment. Personnel exiting the exclusion zone shall undergo
appropriate decontamination, if necessary, as required by the activity-specific procedures
described in the HASP.

‘ The support zone for this site will be the company vehicles used by the field investigation
crew. The vehicles will provide temporary relief from any adverse weather conditions and will
store necessary field sampling and safety/emergency equipment (e.g., car phone, first aid kit,
drinking water, HASP).

Disposal of field-generated materials is described in the Investigation Derived Waste Plan
provided in the Project Introduction and Background volume of the Work Plan.

R L PROTE AND M

Based on the suspected disposal of rubble material and the lack of known or suspected
hazardous materials at the site, the field investigation activities will be initiated in either Level
D or Modified Level D personnel protection (as defined in the HASP). A list of anticipated
initial levels of personnel protection for each of the specific investigation activities is presented
in Table 3.

During field sampling activities, continuous monitoring of ambient air will be conducted
with an OVA and HNu. During drilling and excavation activities, continuous ambient
monitoring of combustible gas levels will also be conducted with an LEL/O2 meter. Air
monitoring will also be performed "downhole® during drilling and over excavations during test
pit operations.
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TABLE 1

STUDY AREA 04 - CODDINGTON COVE RUBBLE FILL AREA
SITE INVESTIGATION SUMMARY

RECONNAISSANCE SURVEYS:
Walkover, ambient air, and radiological surveys on 50-foot spaced traverses.

GEQPHYSICAL SURVEYS:

Electromagnetic conductivity and magnetometer surveys on a 50-foot spaced traverses.

SOIL GAS SURVEY:
A soil gas survey will be conducted on a 100-foot spaced traverses.

SOIL SAMPLING:

Surface Soil:
Surface soil samples will be collected from five (5) locations, and three background
locations. Soil samples will be analyzed for the full TCL/TAL.

Test Pits:
Test pits will be excavated at five (5) locations on-site. One to three samples will be
collected per test pit. Test pit soil samples will be analyzed for the full TCL/TAL.

GROUND WATER SAMPLING:

Monitoring Wells:
Monitoring wells will be installed at four (4) locations. One well will be installed in
the anticipated upgradient location, one through the fill, and the third and fourth wells
in the anticipated downgradient location. Samples will be analyzed for the full
TCL/TAL and total chloride. Temperature, pH, conductivity, dissolved oxygen,
alkalinity, and salinity of ground water samples will be measured in the field.

SURFACE WATER/SEDIMENT SAMPLING:

Surface water/sediment sample pairs will be collected from one upstream location, two
locations adjacent 10 the fill area, and one location downstream of the fill area. The
samples will be analyzed for the full TCL/TAL and total chloride. Sedimenst samples
will also be analyzed for TOC and tested for grain size distribution. Temperature,
PH, conductivity, dissolved oxygen, alkalinity, salinity, and hardness of samples will
be determined.

LAND SURVEY:
A professional land survey will be conducted of site features and sampling points.
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TABLE 2

STUDY AREA 04 - CODDINGTON COVE RUBBLE FILL AREA

SITE EMERGENCY CONTACTS
-NETC Emer, Ni rs;
Command Duty Officer 841-3456 or 3457
Security Office - Police 841-3241
NETC Fire Protection 841-3333
Public Works Trouble Desk 841-4001
Utilities.
Rhode Island Dig Safe 800-225-4977
NETC Dig Safe 841-2464
Newport Emer Ni rs;
Newport Police Dept. 847-1306
Newport Fire Dept. 846-2211
Newport Hospital
General Number 846-6400
Emergency Room 846-6400 ext. 1120

Poison Control Center 277-5727

Additional Resources:

Dr. Erdil, or Dr. Stahl - TRC Company Physicians, Immediate Medical Care, Hartford, Connecticut
(203) 296-8330

Mr. James Peronto - TRC Project Manager - (203) 289-8631

Ms. Rachel Marino - NETC Environmental Coord. - (401) 841-3735

Mr. Robert Hanley - NETC Safety Officer - (401) 841-2478
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TABLE 3

STUDY AREA 04 - CODDINGTON COVE RUBBLE FILL AREA
PERSONNEL PROTECTION SUMMARY

(ctivi .. " Pr. ion

Geophysical Survey

Soil Gas Survey

Test Pit Operations

Ground Water Sampling Mod.
Surface Water/Sediment \ Mod.

wReRA*A".

NOTE: The personnel protection levels will be upgraded or downgraded as conditions warrant
according to criteria specified in the project Health and Safety Plan (HASP).
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SAMPLE

NUMBER

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6
SS-7

SS-8

TABLE 4

Study Area 04 - Coddington Cove Rubble Fill Area
Surface Soil Sample Location Rationale

LOCATION / RATIONALE

Determine the presence of surface soil contamination in the eastern portion of
site.

Determine the presence of surface soil contamination in the central portion of the
site.

Determine the presence of surface soil contamination in the central portion of the
site.

Determine the presence of surface soil contamination in the central portion of the
site.

Determine the presence of surface soil contamination in the central portion of the
site.

Determine the site background surface soil quality.
Determine the site background surface soil quality.

Determine the site background surface soil quality.
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TABLE 5

Study Area 04 - Coddington Cove Rubble Fill Area
Test Pit Location Rationale

LOCATION / RATIONALE

Investigate fill characteristics and subsurface soil quality in the eastern central
portion of the site at what appeared to be the edge of the fill area as shown on
historical aerial site photos.

Investigate fill characteristics and subsurface soil quality in the central portion of
the site at possible fill location observed on historical aerial site photos.

Investigate fill characteristics and subsurface soil quality in the central portion of
the site where dark circular areas were observed on historical aerial site photos.

Investigate fill characteristics and subsurface soil quality in the western central
portion of the site at what appeared to be the edge of the fill area as shown on
historical aerial site photos.

Investigate the presence of fill and the subsurface soil quality in the western
portion of the site where no suspected fill activities were observed on historical
aerial site photos.
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MW-1

MW-2

MW-3

MWwW-4

TABLE 6

Study Area 04 - Coddington Cove Rubble Fill Area
Monitoring Well Location Rationale

LOCATION / RATIONALE
Investigate the ground water quality at the upgradient edge of the site.
Investigate ground water quality in the central portion of the site.

Investigate ground water quality in the eastern central to downgradient
portion of the site.

Investigate ground water quality at the central downgradient edge of the
site.
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LOCATION

NUMBER
SW-1/SD-1
SW-2/SD-2

SW-3/SD-3

SW-4/SD-4

TABLE 7

‘Study Area 04 - Coddington Cove Rubble Fill Area
Surface Water/Sediment Sample Location Rationale

LOCATION / RATIONALE

Determine the surface water and sediment quality at the most upstream location
of the on-site swale; to aid in establishing swale background quality information.

Determine the surface water and sediment quality in the upstream portion of the
site near suspected fill areas.

Determine the surface water and sediment quality in a low-lying wet area north
and downstream of the suspected central fill area of the site.

Determine the surface water and sediment quality at the downstream location of
the swale as it flows off of the site.
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1.0 INTRODUCTION

The objective of this volume of the Work Plan is to define the level of investigation
necessary to assess the presence and nature of environmental contamination at Study Area 08,
the NUSC Disposal Area located on the Naval Undersea Warfare Center (NUWC) (formerly the
Naval Underwater Systems Center or NUSC). Although the name of this Navy facility has
changed from NUSC to NUWC, the former historical name of this site, the NUSC Disposal
Area, will remain the same and is referenced as such hereafter. This volume of the Work Plan
describes site-specific investigation objectives in Section 1.1, summarizes available site
background information in Section 2.0, presents the site-specific field sampling plan in Section
3.0, and summarizes site-specific health and safety information in Section 4.0.

1.1 SITE-SPECIFIC INVESTIGATION OBJECTIVES
Currently available information suggests that the NUSC Disposal Area does not pose a

threat to human health or the environment. The Initial Assessment Study (IAS) performed on
the site in 1983 concluded that no further action was required at the site.

Project objectives for this site are to verify the types of materials reportedly disposed of
at the site and assess if contamination is present as a result of such disposal activities. The
investigation will assess the presence of releases of hazardous substances to soil and ground
water and adjacent surface water and sediments through a focused program of investigation.
This program will include a reconnaissance survey, geophysics, a soil gas survey, surface and
subsurface soil sampling, monitoring well installation and sampling, surface water and sediment
sampling, and piezometer installation, as described in Section 3.0 of this plan.

Given the limited amount of available site background information, a relatively thorough
investigation is proposed to document the suspected absence of environmental contamination and
potential threats to human health and the environment. If the planned site investigation findings
support this hypothesis, no further investigation or monitoring would be proposed at this site.
However, if the findings of the site investigations indicate the presence of site-related
environmental contamination, additional investigation activities and/or limited response actions

(e.g., removals) may be conducted at the site.
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2.0 SITE BACKGROUND INFORMATION

1 SITE ATI

The NUSC Disposal Area (Study Area 08) is located on the northwestern edge of the
Naval Undersea Warfare Center (NUWC), formerly called the Naval Underwater Systems
Center (NUSC). As described in the Initial Assessment Study, the site is referred to as the
NUSC Disposal Area hereinafter. The NUSC Disposal Area occupies approximately one acre
or less north of Building 1170 and Cunningham Street on NUWC. The location of the NUSC
Disposal Area, relative to other study areas within the Newport Naval Base, is shown on Figure
1. A U.S. Navy existing conditions map is provided in Appendix A.

As shown on Figure 2, just north of the site is the Wanumetonomy Golf & Country Club.
West of the site is a pond and low lying wet area, beyond which is the Defense Highway and
Narragansett Bay. South of the site is an unnamed stream which flows into an unnamed pond,
followed by Cunningham Street and NUWC. East of the site is a portion of NUWC used as an
open storage area for large equipment. Two asphalt pads are used in this area for the temporary
storage of large equipment such as buoys, vans, empty torpedo shells, cable reels and other
equipment. A series of four open sided, covered sheds, with two foot concrete berms are
present in this area. These sheds, labelled as Building No. 185 are used for the storage of
drummed oils and torpedo propellants.

2.2 SITE DESCRIPTION

A map of the site is provided on Figure 3. The site can be physically characterized as
an elevated stream embankment area which borders an unnamed stream to the southwest. A
small stream also cuts through the northern portion of the site in an east-west direction. The
stream originates from the golf course north-northeast of the site. This small stream joins with
the primary stream west of the site and flows into an unnamed pond northwest of the site.
Just northwest of the small stream which cuts through the site is a flat, open, small, plateau-like
area. Southeast of the small stream is another elevated flat area which is used by NUWC for

the storage of large equipment such as steel buoys and other miscellaneous equipment.
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Site topography is highly variable, with topographic relief of approximately 15 to 20 feet
from the northern to the southern portions of the site. A low elevation is reached in the stream
valley on the northwestern edge of the site.

Vegetation on the site consists of grassy and lightly wooded areas. The plateau-like area
described above is open and grassy. Just south and southeast of this area is a stream and a
lightly wooded area. Along the stream is a low-lying wet area with vegetation typical of a

stream environment.

2.2 1 Site Ot .

On March 25, 1992 TRC-ECI visited the subject study area. Mr. Guy Borgess of
NUWC provided a tour of the subject area. Significant observations during the site visit
included the following:

® A small stream was flowing from the bordering golf course into the low
lying area southeast of the pond. A small stream flows from this low lying
area into the pond.

® Heavy vegétative cover, including brush, obscured the embankment surface
from the upper open grassy area to the stream at the bottom of the hill.

® A mounded area and miscellaneous debris including concrete and wood was
observed along the embankment southeast of the small stream which cuts
through the site. (Note: This fill area is consistent with the information
obtained from aerial photographs described below, and likely represents the
NUSC Disposal Area).

PREVIOUS SITE TIGATIONS AND HISTORY
The Initial Assessment Study (IAS, Envirodyne Engineers, 1983) identified areas where
potential contamination from past waste disposal or handling practices may pose human health
or environmental risks. The NUSC Disposal Area was reviewed under the IAS. The disposal
area investigated under the IAS is shown on Figure 4, as obtained from the IAS report. The
IAS recommended no further action at the NUSC Disposal Area.
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Relatively little information was provided on the NUSC Disposal Area in the IAS.
However, the report did indicate this area was used for disposal of scrap lumber, tires, wire,
cable, and empty paint cans for an unspecified period of time.

2.3.1 Aerial Photography

Aerial photographs of the site dating from 1942, 1951, 1963, 1965, 1970, 1975, 1981,
and 1988 were reviewed at the Rhode Island Department of Administration, Division of
Planning. Below is a summary of site observations obtained from the review of the aerial
photographs.

The 1942 aerial photo indicated no evidence of activity in the vicinity of the reported
NUSC Disposal Area. The pond located northwest of the site is present. The small plateau-like
area is evident on this photograph as an open grassy area.

The 1951 photo coverage indicated that the perimeter of the pond area adjacent to the site
was consistent with 1942 coverage; however, the pond appears nearly dry, with water visible
only at its northwestern end. An area of light colored soil, which appears indicative of filling,
is visible just southeast of the IAS reported NUSC Disposal Area. This area is located just
southeast of the open storage area shown on Figure 3 near Buildings 185. The 1963 coverage
is consistent with 1951 coverage, although the area of light colored soils, or possible filling, is
somewhat larger.

The 1965 through 1981 aerial coverage indicated no apparent disturbance of the NUSC
Disposal Area as identified in the IAS report on Figure 4. However, the aerial photos did
indicate the presence of mounded soils, possibly indicative of fill material, southeast of the IAS
identified NUSC Disposal Area.

The first evidence of the NUSC Disposal Area shown on Figure 4 (adapted from Figure
6.6.8 of the IAS report) is on the 1988 aerial photography. The 1988 photography shows a
crescent shaped area of light colored material, possibly fill, at the NUSC Disposal Area
identified on Figure 6.6.8 of the IAS report.

In summary, fill materials were observed southeast of the unnamed stream which cuts
through the site from 1951 through 1988. The 1988 aerial photography indicates a crescent
shaped area of light colored material at the IAS identified NUSC Disposal Area. Therefore,
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aerial photographs indicate that the IAS identified disposal area, may, in fact, lie further
southeast than described in the IAS report.

2.4 SITE HYDROGEOLOGY AND GEOLOGY
No site-specific hydrogeologic information is available on the NUSC Disposal Area.

However, based upon the site topography and the nearby stream flow, site ground water flow
is anticipated to be to the west or northwest towards Narragansett Bay. However, no subsurface
explorations or ground water measurements have been conducted to confirm this flow direction.
In addition, localized ground water flow directions on the site may vary as a result of the on-site
and nearby surface water features.

Subsurface materials on the site are anticipated to consist of fill and a mixture of sands,
silts, till, and weathered shale. In addition, given the presence of the stream and low lying wet
areas adjacent to the stream and pond, some organic soils and mucks are anticipated.

The NUSC Disposal Area is located within a Rhode Island DEM Class GB ground water
setting. Immediately north of the site, at the Wanumetonomy Golf & Country Club, the ground
water is unclassified and is, therefore, presumed by the DEM to be Class GA quality. The
Paradise Motel Park well is the closest public ground water supply well. This well is located
approximately 1.5 miles south-southeast of the study area in an anticipated up or side gradient
location. The closest public reservoir is Sisson Pond located approximately 1.7 miles northeast
of the site in an anticipated upgradient location. The location of the Paradise Park well and
Sisson Pond reservoir are shown on Figure 6 of the Project Introduction and Background volume
of this Work Plan.

2.5 SITE WASTE CHARACTERISTICS
Available site background information (IAS, 1983) indicates that this site was used for

disposal of the following:

® Scrap Lumber,

® Tires,

® Wire,

® Cable, and

® Empty Paint Cans
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The IAS report describes several NUWC operations which had the potential to generate
hazardous materials. These operations included industrial plating, anodizing and chemical
cleaning within Building 1170 (located approximately 200 feet southwest of the site), and PCB
storage at an unnamed location. Available information does not indicate disposal of these
materials at the NUSC Disposal Area.

Chemical hazards could include VOCs and heavy metals from paint residues, as well as
methane produced from the natural decomposition of organic materials. -
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3.0 SAMPLING PLAN

1 INTROD

The program of investigation described in this section has been developed to achieve both
overall project and site-specific objectives. Field sampling methodology for individual
investigatory activities (soil gas survey, surface soil sampling) is described in Appendix B. The
quality assurance/quality control procedures for field sampling and laboratory analyses are
presented in the project Quality Assurance/Quality Control (QA/QC) Plan provided as Appendix
D. A summary of the NUSC Disposal Area investigation program is presented in Table 1. The
planned site survey and sample locations are shown on Figures 5 and 6, respectively. The
rationale for each of the sample locations are presented in Tables 4 through 7.

3.2 RECONNAISSANCE SURVEYS

Prior to initiating sampling activities, a site walkover will be conducted by the TRC
sampling team members to familiarize themselves with site conditions. The site will be reviewed
with respect to access restrictions, sampling locations, and establishment of appropriate survey
grids.  Site-specific health and safety considerations, "including emergency evacuation
procedures, will be reviewed. Pertinent features, such as any overhead and subsurface utilities,
and other potential hazards will be reviewed with Navy personnel with respect to planned
sampling activities.

Following completion of the walkover survey, an air and radiological survey will be
conducted at the site. This survey will be conducted on an approximately 50-foot square grid
pattern as indicated on Figure 5. The ambient air survey will be conducted with either a flame
or photo-jonization detector to assess ambient conditions for the presence of volatile organic
compounds (VOCs). The radiological survey will be conducted with an alpha/beta meter and
gamma meter (a sodium iodide scintillation meter) to assess the absence or presence of any
radiologic hazards on the site. The ambient air and radiological surveys will be completed using

equipment and methods outlined in Appendix B.
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If radiation readings above measured general area background values are observed during the
surveys, the location(s) of elevated radiation readings will cordoned off for further assessment
by a certified health physicist.

3.3 GEOPHYSICAL SURVEYS
Electromagnetic (EM-31) and magnetometer surveys are proposed at this study area.

These surveys will be used to aid in evaluating the nature and extent of fill at the site. These
surveys will be conducted on an approximately 50-foot spaced grid pattern shown on Figure 5.
In addition to recording EM readings at grid points, continuous EM readings will also be
observed between grid points. Any EM readings which are observed to significantly deviate
between points (e.g., highs, lows, negativeé) will also be recorded.

4 SOIL GA Y

A soil gas survey is proposed at this study area to aid in assessing the presence of
subsurface volatile organic compound (VOC) contamination. The soil gas survey will be
conducted on a 100-foot grid shown on Figure 5. As becomes necessary, additional soil gas
survey points will be completed around any points indicating elevated concentrations of VOCs.
As described in the Field Sampling Methodology discussion provided in Appendix B, soil gas
samples will be analyzed with an organic vapor analyzer for total VOCs and a HNu-311 portable
gas chromatograph (GC) or equivalent. The portable GC will be used to identify the individual

concentrations of several aromatic and chlorinated volatile organic compounds.

3.5 SOIL SAMPLING

Soil samples will be collected as surface soil samples and test boring samples under this
investigation. Below is a discussion of the each of the planned soil sampling activities. Given
the steep site topography, and the proximity of the site to flowing streams, test pits are not
planned to investigate the fill characteristics at the site.
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3.5.1 Surface Soil Sampling
Surface soil samples will be collected from five (5) locations on the site. The

approximate locations planned for these samples are shown on Figure 6. The rationale for the
surface soil sample locations is presented in Table 4. Attempts will be made to collect these
samples from any areas of fill, vegetative stress, surficial soil discoloration, or other possible
indications of surficial contamination observed during the site reconnaissance survey. In
addition, two "background” surface soil samples will be collected from the locations outside of
the anticipated influence of the site. An attempt has been made to select background soil sample
locations believed to be representative of true background conditions. The proposed locations
for the background samples will be confirmed with EPA and RIDEM during a site visit prior
to the surface soil sampling activities. Surface soil samples will be analyzed for the full organic
target compound target compound list (TCL) and inorganic target analyte list (TAL).

3.5.2 Subsurface Soil Sampling
Soil samples will be collected from five (5) test borings and four (4) well borings

completed at the site. The planned test boring and monitoring well locations are shown on
Figure 6. Test borings are planned to investigate the characteristics of the fill on the site. The
well boring locations coincide with the locations of the four monitoring wells planned for the
site. The rationale for the test boring locations is presented in Table 5.

Four (4) test borings are planned in the southern end of the site to investigate filling
activities observed in this area on historic aerial photos. Another test boring is planned for the
northern end of the site to confirm that the open, flat, plateau-like area is a naturally occurring
feature (as appeared to be the case from historic aerial photos) and not due to filling activities.
The well boring completed in the northemn portion of the site will also provide information on
the fill in that area.

The planned test boring locations may be reassessed based upon any significant findings
of the site geophysical and soil gas surveys. If these preliminary surveys indicate the likely
locations of buried contaminated materials or different fill types, test borings will be relocated

to investigate any such locations. Any significant findings of the surveys (e.g., anomalies,
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detected VOCs) will be reviewed with EPA and RIDEM prior to moving any of the planned test
boring locations to further investigate such findings.

Soil samples will be collected continuously from the on-site soil borings to a2 minimum
depth of the ground water table (estimated to be approximately 20 feet below ground surface)
or fill, whichever is greater. Beyond the water table, split-spoon samples will be collected at
S-foot intervals or at any identifiable change in strata for another 10 feet or to bedrock,
whichever is first. If signs of possible contamination (e.g., odors, stains, waste) are observed,
continuous soil sampling will resume until such signs are no longer evident. All split spoon
samples will be screened with an OVA and HNu immediately upon being opened and logged.

Split-spoon sampling of well borings will continue to the depth of bedrock. At the
location of well MW-3, continuous split-spoon sampling will be conducted to the bedrock to aid
in characterizing the site geology. A 10-foot Nx core of the bedrock will be collected at each
well boring location. Well borings will be backfilled with a cement/bentonite slurry, as
necessary, for the installation of a shallow ground water monitoring well which intercepts the
ground water table.

A minimum of two soil samples will be collected from each of the on-site borings for the
full TCL/TAL analysis. The two soil samples which will be submitted for laboratory analysis
will include the soil samples collected from the 0 to 2 foot interval and from the base of
observed fill material. If signs of potential contamination (e.g., oil, stains, odors) are observed
in a boring, a third sample will also be collected from the depth of greatest observed
contamination (i.e., most stained or oily, highest OVA/HNu reading). If no fill material or
signs of potential contamination are observed in a boring, the surface sample and sample from
directly above the water table will be submitted for laboratory analysis. At the two off-site well
boring locations (MW-1 and MW-4) only the 0 to 2 foot soil samples are planned for laboratory
analysis; however, if signs of potential contamination are observed in one of these borings,
additional soil samples may be collected for analysis. A soil sample from the planned screened
interval of each well boring will also be collected for total organic carbon analyses and porosity
testing.
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Geologic descriptions and other sample characteristics (e.g., stains, odors) and
observations (e.g., OVA/HNu readings, depth to water) will be recorded in a field notebook.

R WATER SA
No previous investigation of ground water quality has been conducted on this site. Four

(4) shallow, water table monitoring wells are planned to assess the ground water quality at this
site. Ground water monitoring wells will be installed and sampled to assess the site ground
water flow direction and the impacts of the historic fill activities on the site ground water, if
any.

The planned monitoring well locations are shown on Figure 6. The rationale for the
monitoring well locations is presented in Table 6. The monitoring wells are planned in the
following locations: one in the anticipated upgradient direction of the site to the east (MW-1),
one in the central portion of the site (MW-2), one in the northern portion of the site (MW-3),
and in the anticipated downgradient direction of the site to the northwest (MW-4).

In addition to the installation of monitoring wells for ground water elevation
measurements, piezometers (eight) also will be installed adjacent to the stream and pond at the
locations of the surface water/sediment sampling locations. The piezometer and surface water
levels measurements will indicate whether the streams and pond are "gaining" or "losing"
surface water bodies. Water levels will be measured from the piezometers and surface water
stations at times concurrent with the ground water elevation measurements.

Ground water samples will be collected from each of the monitoring wells. Wells will
be developed after being installed. Water levels will be measured in the wells after development
and just prior to well purging. The procedures for well development, purging, and sampling
of the wells are provided in Appendix B of this Work Plan. Ground water samples will be
analyzed for full TCL/TAL and total chloride. In addition, the temperature, pH, conductivity,
dissolved oxygen, alkalinity, and salinity of each ground water sample will be determined. The
methods for these tests are referenced in Appendix B and Appendix C of this work plan.
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7 ACE WATER AND SEDIME MPL

No previous sampling of surface water or sediment has been conducted at this site. A
small stream cuts through the site, another stream runs along the southern edge of the site, and
a pond into which each stream flows, is located just west of the site. Surface water and
sediment samples are planned to assess impacts of environmental contamination, if any, of the
site filling activities on the streams and pond.

Surface water and sediment samples will be collected from the eight (8) locations shown
on Figure 6. The rationale for the surface water and sediment sample locations is presented in
Table 7. The samples will be collected from the following locations: one in the southern
primary stream just upstream of the site (SW-1/SD-1), one in the southern primary stream just
west of the site (SW-2/SD-2), one in the southern primary stream just downstream of the site
(SW-3/SD-3), one in the small stream just upstream of the site and downstream of the golf
course (SW-4/SD-4), one in the small stream just downstream of the site (SW-5/SD-5), one just
downstream of the confluence of the two streams (SW-6/SD-6), one in the pond at the mouth
of the stream (SW-7/SD-7), and one at the northern end of the pond (SW-8/SD-8).

The surface water and sediment samples will be analyzed for the full TCL/TAL. Surface
water samples will also be submitted for total chloride analysis. Sediment samples will also be
analyzed for total organic carbon and subjected to a grain size distribution analysis. In addition,
the temperature, pH, conductivity, dissolved oxygen, alkalinity, salinity, and hardness of the
surface water at each sample location will also be measured in the field. Graduated wooden
stakes will also be driven at each of the surface water sample locatioﬁs from which surface water
levels will be referenced at the time of sampling. The elevation and location of the graduated
stakes will be surveyed during site land surveying activities. Both surface water and ground
water elevation measurements will be obtained concurrently during the site investigation to assess

surface water and ground water interactions.

LA VEY
Following completion of field sampling activities the site and nearby surrounding area
will be surveyed by a State of Rhode Island registered surveyor. The physical features of the

area along with the location and elevation of sampling points will be determined in the survey.
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A topographical survey will also be conducted of the site. Each sampling location will be
referenced to the State of Rhode Island Grid Coordinate System. Completed monitoring wells
will be surveyed for elevation at the top of the protective casing, top of the well casing, and
adjacent land surface. Elevations will be referenced to a United States Geological Survey

benchmark and mean low water level.
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4.0 SITE-SPECIFIC HEALTH AND SAFETY SUMMARY

1 INTROD
The purpose of the site-specific health and safety plan summary is to summarize the site-
specific health and safety information. The project Health and Safety Plan (HASP) is provided
in Appendix C. This section summarizes the nature of wastes materials reportedly disposed of
at the site, the site access and work zones, and the initial levels of personnel protection planned
for each site investigation activity. In addition, a list of emergency contacts and a map of the
route to the Newport Hospital is provided in Table 2 and on Figures 7 and 7A, respectively.

4,2 NATURE OF WASTES

Available site background information (IAS, 1983) indicates the site area was used for
the disposal of scrap lumber, tires, wire, cable, and empty paint cans. In addition, granular fill
material may have been placed in this area. Waste characteristics typical of rubble/soil fill
areas, namely, fill of heterogeneous composition and irregular densities are anticipated. The
disposal of organic debris and the site setting (stream valley) may result in the presence of
natural decomposition products such as methane.

Chemical hazards could conceivably include VOCs and heavy metals from paint residues,
as well as methane produced from the natural decomposition of organic materials.

4.3 SITE ACCESS/WORK ZONES
Access to the area is restricted through access to the NUWC facility which is completely

fenced and guarded. The site is bound to the north by a chain-link fence located between
NUWC and a private golf course. Given the steep stream valley topography just south of the
site, the bordering woods, and the relative location of the site at the northern end of NUWC,
the site is located in a somewhat remote portion of the NUWC.

Site work zones will be established during the site investigation activities. During
subsurface explorations (soil borings), the On-site Safety Coordinator (OSC) or designee shall

establish a 25-foot exclusion zone around active drill rig operations. The exclusion zone will
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be demarcated using safety cones and caution tape or barricades. The OSC or designee will be
responsible for keeping unauthorized personnel outside the exclusion zone boundaries.

In the event that visitors or unauthorized personnel are present during field activities, the
OSC or designee shall ensure that they stay outside of the exclusion zone. All personnel allowed
by the OSC to enter the exclusion zone, shall follow the safety procedures described in the
project HASP and established by the OSC.

A contamination reduction station, or decontamination area, shall be established adjacent
to the exclusion zone. The contamination reduction zone will be established at the upwind side
of the exclusion zone and will consist of an area adequate in size to contain decontamination
equipment. Personnel exiting the exclusion zone shall undergo appropriate decontamination, as
required by the level of protection donned by the personnel.

The support zone for this site will be the company vehicles used by the field investigation
crew. The vehicles will provide temporary relief from any adverse weather conditions and will
store necessary field sampling and safety/emergency equipment (e.g., mobile phone, first aid
kit, drinking water, HASP).

The heavy equipment decontamination area used for this site will be located at the
McAllister Point Landfill site. This site is located on NETC just north of the site on Defense
Highway. The equipment decontamination area will be the one established at this site for the
NETC Remedial Investigations.

4.4 PERSONNEL PROTECTION AND MONITORING
Based on the suspected disposal of inert material and the lack of known or suspected

hazardous materials at the site most investigatory activities will be initiated in either Level D or
Modified Level D personnel protection (as defined in the HASP). A list of anticipated initial
levels of peréonnel protection for each of the planned investigatory activities is presented in
Table 3.

During the field sampling activities, continuous monitoring of ambient air will be
conducted with an OVA and HNu. During the drilling activities, continuous ambient monitoring
of combustible gases will also be conducted with an LEL/O2 meter. Air monitoring will also
be performed "downhole" during drilling operations.
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TABLE 1

STUDY AREA 08 - NUSC DISPOSAL AREA
SITE INVESTIGATION SUMMARY

RECONNAISSANCE SURVEYS:

Reconnaissance, ambient air, and radiological surveys on 50-foot spaced traverses.

PHYSI RVEYS:
Electromagnetic conductivity and magnetometer surveys on 50-foot spaced traverses.

SOIL GAS SURVEY:

A soil gas survey will be conducted on approximately 100-foot spaced traverses.

SOIL SAMPLING:
Surface Soil:
Surface soil samples will be collected from five (5) locations on-site, and two

background locations. Samples will be analyzed for the full TCL/TAL.

Subsurface Soil/Test Borings:
Soil samples will be collected from five (5) test borings and four (4) well borings.
Samples will be collected continuously from ground surface to the water table and in
five foot increments beyond this depth for ten more feet or to bedrock, whichever
comes first. Up to three (3) samples per boring will be analyzed for the full
TCL/TAL.

GROUND WATER SAMPLING:

Monitoring Wells:
Monitoring wells will be installed in four (4) locations. One well will be installed
upgradient, in the central and western portion of the site, and in the anticipated
downgradient direction. Ground water samples will be analyzed for the full TCL/TAL
and total chloride. Temperature, pH, conductivity, dissolved oxygen, alkalinity, and
salinity of samples will also be determined. Piezometers will also be installed at eight
locations adjacent to the streams.

SURFACE WATER/SEDIMENT SAMPLING:

Surface water/sediment sample pairs will be collected from eight (8) locations near the
site. The samples will be analyzed for the full TCL/TAL, TOC, and grain size
distribution. Temperature, pH, conductivity, dissolved oxygen, alkalinity, salinity, and
hardness will also be determined.

LAND SURVEY:
A professional land survey will be conducted of site features and sampling points.
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TABLE 2

SITE 08 - NUSC DISPOSAL AREA

SITE EMERGENCY CONTACTS
Emer, rs:
Command Duty Officer 841-3124
Security Office - Police 841-4296
NUSC Fire Protection 841-3333
U.S. Coast Guard 846-3675
Urilities:
Rhode Island Dig Safe 800-225-4977
Newport Emergency Numbers:
Newport Police Dept. 847-1306
Newport Fire Dept. 846-2211
Newport Hospital
General Number 846-6400
Emergency Room 846-6400 ext. 1120

Poison Control Center 277-5727

Additional Resources:

Dr. Erdil, or Dr. Stahl - TRC Company Physicians - Immediate Medical Care, Hartford, Connecticut
(203) 296-8330

Mr. James Peronto - TRC Project Manager - (203) 289-8631

Ms. Rachel Marino - NETC Environmental Coord. - (401) 841-3735

Mr. Robert Hanley - NETC Safety Officer - (401) 841-2478
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TABLE 3

STUDY AREA 08 - NUSC DISPOSAL AREA
PERSONNEL PROTECTION SUMMARY

Geophysical Survey D
Soil Gas Survey D
Surface Soil Sampling D
Soil Borings D
Ground Water Sampling Mod. D
Surface Water and Sediment Mod. D
NOTE: The above list of personnel protection levels will be up or downgraded as conditions

warrant according to criteria outlined in the project Health and Safety Plan (HASP).
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SAMPLE
NUMBER

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

TABLE 4

Study Area 08 - NUSC Disposal Area
Surface Soil Sample Location Rationale

TI AL
Determine the presence of surface soil contamination in the eastern corner of site.

Determine the presence of surface soil contamination in the eastern central portion
of the site.

Determine the presence of surface soil contamination in the eastern central portion
of the site.

Determine the presence of surface soil contamination in the central portion of the
site.

Determine the presence of surface soil contamination in the western portion of the
site.

Determine the site background surface soil quality.

Determine the site background surface soil quality.
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TABLE 5

Study Area 08 - NUSC Disposal Area
Test Boring Location Rationale

TEST BORING
NUMBER LOCATION / RATIONALE
B-1 Determine subsurface soil quality and fill characteristics in the eastern portion of
the site.
B-2 Determine subsurface soil quality and fill characteristics in the eastern portion of
the site.
B-3 Determine subsurface soil quality and fill characteristics in the central portion of
the site.
B-4 Determine subsurface soil quality and fill characteristics in the central portion of
the site.
B-5 Determine subsurface soil quality and fill characteristics in the western plateau

portion of the site.
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TABLE 6

Study Area 08 - NUSC Disposal Area
Monitoring Well Location Rationale

WELL -
NUMBER TI TI L
MW-1 Investigate the ground water quality upgradient of the site.
MWw-2 Investigate ground water quality in the eastern portion of the site.
MWw-3 Investigate ground water quality in the western portion of the site.
Mw-4 Investigate ground water quality and flow direction in the far western

portion of the site.

\
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TABLE 7

Study Area 08 - NUSC Disposal Area
Surface Water/Sediment Sample Location Rationale

LOCATION
NUMBER ATI A

SW-1/SD-1 Determine the surface water and sediment quality upstream of the site to aid in
determining background stream quality.

SW-2/SD-2 Determine the surface water and sediment quality in the central eastern portion
of primary stream near suspected fill area.

SW-3/SD-3 Determine the surface water and sediment quality in central portion of the site in
the primary stream and downstream of fill area.

SW-4/SD-4 Determine the surface water and sediment quality at the upstream edge of the site
in the small secondary on-site stream; will provide background stream quality
information.

SW-5/SD-5 Determine the surface water and sediment quality at the downstream edge of the
site in the small secondary on-site stream just down stream of the site and fill
area.

SW-6/SD-6 Determine the surface water and sediment quality just downstream of the
confluence of the two streams and the site.

SW-7/SD-7 Determine the surface water and sediment quality at the mouth of the pond
located downstream of the site.

SW-8/SD-8 Determine the surface water and sediment quality at the outfall of the pond
located downstream of the site.

TRC



- FIGURES -

Study Area 08 - NUSC Disposal Area
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1.0 INTRODUCTION

The objective of this volume of the Work Plan is to define the level of investigation
necessary to assess the presence and nature of environmental contamination at Study Area 17,
the Gould Island Electroplating Shop located on the Naval Undersea Warfane Center (NUWC)
controlled portion of Gould Island in Narragansett Bay. This volume of the Work Plan describes
site-specific investigation objectives in Section 1.1, summarizes available site background
information in Section 2.0, presents the site-specific field sampling plan in Section 3.0, and
summarizes site-specific health and safety information in Section 4.0.

1.1 SITE-SPECIFIC INVESTIGATION OBJECTIVES

The investigation objectives for this site are to assess if environmental contamination is
present as a result of former electroplating activities and to assess potential pathways for releases
of hazardous substances to off-shore sediments and biota. The investigation objectives will be
achieved through a focused program of investigation which is based upon previous investigation
findings and site background information.

The site screening evaluation will assess the presence of releases of hazardous substances
to soil and ground water and potential off-shore sediment and biota. The site investigation
program will include a reconnaissance survey, geophysics, tank and floor drain residue
sampling, sub-slab soil sampling, and off-shore sediment and biota sampling as described in
Section 3.0.

Given the available site background information, the investigation program is planned to
document the presence of any environmental contamination and potential threats to human health
and the environment. The findings of the investigation will be used to assess the need for any
further environmental studies and the scope of any such studies. If the findings of the site
investigations indicate the presence of site-related environmental contamination, additional
investigation activities and/or limited response actions (e.g., removals) may be conducted at the

site.
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2.0 SITE BACKGROUND INFORMATION

2.1 SITE LOCATION
Gould Island is located in the East Passage of Narragansett Bay approximately 1.5 miles

from the NETC shoreline. The Gould Island Electroplating Shop (Study Area 17) is located in
Building 32 on the northeast end of Gould Island. The location of the Gould Island
Electroplating Shop, relative to the other study areas within the Newport Naval Base, is shown
on Figure 1.

Gould Island is located between Aquidneck and Conanicut Islands and occupies
approximately 52 acres. A map of Gould Island is provided with the Background Information
in Appendix A. Building 32 is located at the northeastern tip of Gould Island. The Gould
Island Electroplating Shop is a room located in the southwestern corner of Building 32.

ITE D IPTI

The Gould Island Electroplating Shop occupies a room with approximate dimensions of
95 feet by 45 feet room (4,275 square feet) in the southwestern portion of Building 32 on Gould
Island. The location of the electroplating shop within Building 32 on Gould Island is shown on
Figure 2.

A floor plan of the plating shop is shown on Figure 3, as adapted from a previous report
(ENSR, 1992) and observations made during a recent site visit. A doorway in the northern
corner of the plating provides access from the main portion of the building. The plating shop
room consists of numerous square metal open top vats ("baths"), two concrete open top round
tanks ("pits"), several wooden benches, a small sandblasting room, a motor generator room, a
small "acid dipping room", a small office, and floor trenches and drains. The metal vats in the
room range is size from approximately 3 feet wide by 5 to 15 feet long. The two metal pits are
approximately 4 feet in diameter by 8 feet deep, with most of each tank extending below the
floor of the room. A small bathroom is attached off of the northern corner of the plating room.
As described further in Section 2.2.1, these features were observed during a recent site visit.

The floor of the electroplating shop is of concrete construction with a series of open top

floor trenches and floor drains. As shown on Figure 3, the floor trenches are located along the
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eastern and western walls of the room and in the central portion of the shop. The open top
trenches are partially covered with metal grates. The layout of the subsurface piping associated

with the trenches and drains is unknown.

2.2.1 Site O! ion
On March 25, 1992 TRC-ECI personnel visited the subject study area. Significant

observations included during the site visit included the following:

® Numerous metal vats were observed within the plating room. The location
and orientation of the vats was generally consistent with that described
shown on Figure 4, as adapted from the Waste Sampling and Analysis Plan
(ENSR, 1992).

® A series of three trench drains were observed running along the floor of the
room. These drains were located along the long axis of the plating room,
one on each side of the room with the third in the middle. These trench
drains were partially covered with metal grates.

® Several discrete floor drains were observed in the concrete floor of the
plating shop.

® Small quantities of waste residues consisting of what appeared to be plating
sludges were observed in the metal plating vats.

® Overhead signs were observed above several tanks. Individual signs read
Chromic Acid, Muriatic Acid, Anodex Cleaner, Sulfuric and Nitric Acid,
and Caustic Soda.

2.3 SITE HISTORY
Available information (Envirodyne, 1983) indicates that both electroplating and

degreasing operations were conducted in Building 32 in the mid-1940’s during World War 1II.
Building 32 was used as a torpedo overhaul and storage shop during the war. The building
includes the plating shop, a grinding and buffing shop, degreasing units, and equipment formerly
used to overhaul torpedoes.

The disposal location of waste materials generated from the plating activities are
unknown. However, the IAS Report (Envirodyne, 1983) suggests that wastewater discharges
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may have been routed to either a septic system or to off-shore outfall pipes. The Confirmation
Study report (Louriero, 1986) suggested that the plating sludges were probably disposed of in
a disposal area which is located on west side of the Gould Island (Site 14).

2.3.1 Aerial Photography

Aerial photographs dating from 1942, 1951, 1963, 1965, 1970, 1975, 1981, and 1988
were reviewed at the Rhode Island Department of Administration, Division of Planning. In
general, the aerial photography was of minimal use in evaluating potential impacts or the extent
of contamination at this study area due to the physical location of the plating shop being inside
the building and the lack of any observable outfall location(s) in the bay.

REVI ITE TIGATI

An Initial Assessment Study conducted at NETC (IAS, Envirodyne Engineers, 1983)
identified areas where potential contamination from past waste disposal or handling practices
may pose human health or environmental risks. The Gould Island Electroplating shop was
reviewed in the IAS. Based upon the use of the southwestern portion of Building 32 as an
electroplating shop and the unknown location of electroplating shop waste disposal, further
investigation was recommended in the IAS.

A Confirmation Study (CS) was subsequently conducted of the Gould Island
Electroplating Shop (Louriero Engineering, 1986). The Confirmation Study indicated that two
discharge pipes were present directly east of Building 38 in Narragansett Bay. The locations of
the discharge pipes are shown on Figure 4. The end of one of the discharge pipes was located
during the CS. The end of the other pipe was not located, reportedly due to the presence of silt
and vegetation over the pipe.

Under the Verification Step of the CS, both sediment and mussel samples were collected
from two locations in Narragansett Bay. Sampling Station 01 was located just beyond the outlet
of the northernmost discharge pipe and Station 02 was located near the anticipated locations of
the outlet of the southern discharge pipe.

Sediment samples were collected from Stations 01 and 02 approximately 25 feet off-shore
in one to three feet of water. The sediment deposits from which the samples were collected
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were reportedly stony silt and sand collected from a depth of 0 to 4 inches. The mussel samples
were collected from the intertidal zone shoreward of sediment sampling Stations 01 and 02.

Sediment and mussel samples were analyzed for metals (Cr, CD, PB, Hg, Ag, Cu, and
Ni) and cyanide as reported in the CS report (Table 46) and provided in Appendix A. Sediment
and mussel samples were also collected from two control stations (N1 and N2) and analyzed for
metals and cyanide. The control station sediments were reported as being stony at both
locations, particularly at Station N1. The mussel controls were repeated in the Characterization
Step to account for any temporal variations. '

According to the CS report, the Verification Step sample results *...indicate that slightly
elevated concentrations of cyanide and copper are present in sediments and an elevated
concentration of copper is present in mussels collected from the vicinity of one of the discharge
pipes...". This judgement was based upon a comparison of the site sample results with the
control station sample results.

The Verification Step sample data does show that cyanide and copper were detected at
concentrations higher (approximately four times greater) than those detected in the control
samples. In addition, copper was also detected at a higher concentration in the Station 02
sediment sample (26.3 ppm) than that detected in the Station 01 sediment sample (6 ppm) and
the control sediment samples (4.3 and 7.2 ppm)

Under the Characterization Step of the CS, the mussels at Station 02 were resampled as
a check on the metals concentrations detected previously in the Verification Step. This mussel
sample was analyzed for lead, copper, chromium, and nickel. These sample results are
presented in a table from the CS report (Table 48) provided in Appendix A. The sample results
indicate that the detected metals concentrations differ slightly from those detected previously at
that sample location, but that they are similar to those detected in the control samples.

Based upon the findings of the CS, it was recommended that "no further studies or
remedial actions are needed at this site because the levels of contaminants found are not
significantly high" (CS, 1986).

More recently, a Waste Inventory and Sampling Report (ENSR, 1992) was prepared to

inventory and characterize waste materials present in Buildings 32 and 35 on Gould Island. This
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program was undertaken to identify and characterize wastes materials to allow the Navy to
contract for the removal of these materials prior to the planned demolition of these buildings.

A total of eight discrete samples (T-16, T-17, and T-24 to T-29 inclusive) were collected
from within the electroplating room and one from a manhole (T-30) located just outside f the
doorway leading into the electroplating room. The location of these sampling points is shown
on Figure 5. A summary of sample identification numbers, sample locations, sample matrix,
and estimated waste quantities at each of the sample locations is provided in Table 2.

Five aqueous samples (T-16, T-17, T-24, T-25, and T-26) were analyzed for corrosivity
(pH), reactivity (cyanide and sulfide reactive), flashpoint, PCB’s, and all Toxicity Characteristic
Leaching Procedure (TCLP) parameters. Samples T-25 and T-26 were specifically referred to
as "plating solutions” on report figures. = The TCLP sample results of the five discrete samples
showed concentrations of lead (7.8 mg/l) in sample T-25, and lead (5.7 ppm) and cadmium
(7,000 ppm) in sample T-26 at levels greater than the hazardous waste characterization
regulatory limits (40 CFR Part 261 Subpart C) for lead (5.0 ppm) and cadmium (1 ppm). Both
of these samples were collected from vats located in the "acid dipping room" portion of the
electroplating room.

In addition, two composite samples (Composite 1 and Composite 2) were also collected
and analyzed for a broad range of parameters to further characterize the materials for disposal
purposes. Composite sample 1 consisted of samples T-16, T-17, T-24, T-25, T-28, T-29, and
T-30. Whereas, composite sample 2 consisted of samples T-26 and T-27. All but one of these
samples, sample T-30, were collected from within the electroplating room area. Sample T-30
was an aqueous sample collected from a manhole catch basin located just outside of the entrance
into the electroplating room.

The two composite sample analyses included BTU value, flashpoint, corrosivity (pH),
reactivity (sulfide and cyanide), priority pollutant volatiles, priority pollutant semivolatiles,
priority pollutant pesticides/PCBs, and metals (Sb, As, Cd, Cr, Pb, Mn, K, Na, and Sr). The
composite sample results are provided with the site background information in Appendix A.

The analytical results of the two composite samples indicate concentrations of heavy
metals in both samples. Elevated levels of total cadmium (8,080 ppm) and lead (11 ppm) were

detected in composite sample 2. In addition, low levels of a volatile organic compound
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(bromomethane @ 19 ppb) and semivolatile organic tentatively identified organic compounds
(TICs @ 1,476 ppb) were detected in composite sample 2.

Another sample (MH-1) potentially associated with the electroplating room operations,
was collected from a manhole located approximately 20 feet from the southeast corner of
Building 32. The location of this manhole is shown on Figure 5. This sample was collected as
part of composite sample 3 which consisted of nine sample aliquots from the southern portion
of Building 32 (not including the electroplating room). The composite sample included samples
from floor trench samples near prior solvent storage areas, a grinding room vat, and the manhole
water sample.

The analytical results of composite sample 3 showed concentrations of total metals, two
volatile organic compounds at low concentrations (chlorobenzene @ 14 ppb and trichloroethane
@ 16 ppb), and low concentrations of semivolatile organic compounds (pyridine @ 720 ppb and
TICs @ 2,368 ppb).

Composite sample No. 3 indicated hazardous concentrations of cadmium (2.10 mg/l).
Composite sample No. 3 is comprised of discrete samples T-6 (L1 and L2), T-7, T-8, T-9, T-
10, T-12, T-22, T-23, and MH1, representing a total of approximately 2,521 gallons of fluid.

2.5 SITE HYDROGEOLOGY AND GEOLOGY
Historic information (U.S. Navy, 1959) indicates that four wells were drilled on Gould

Island in the early 1940°’s. These four wells were installed at different locations across the
island. A map showing the location of the wells is provided in the site background information
in Appendix A. Two of the wells were reportedly advanced to a depth of 330 feet, while the
remaining two wells were advanced to a depth of approximately 530 feet. No additional
information (e.g., construction or boring logs) was available on the wells.

The reported flow capacities of the two 330-foot wells and two 530-foot wells were 7 to
35 gpm and 6 to 10 gpm, respectively. The yield of the wells was deemed inadequate to support
island needs and therefore, a fresh water supply line was extended from Aquidneck Island. (U.S.
Navy, 1943 and U.S. Navy, 1959)
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According to the August 29, 1959 Newport Area of Public Works Data Book, Gould
" Island receives water from an eight inch water main from the Newport Municipal Water Works
located on Aquidneck Island.

Based upon a review of Gould Island topography and the island setting, shallow ground
water flow is anticipated to be to radially outward from the center of the island towards
Narragansett Bay. According to the IAS report (Envirodyne, 1983), ground water on Gould
Island "is generally within a depth of 10 feet".

Gould Island is located within a Rhode Island DEM unclassified ground water zone.
Therefore, Gould Island is presumed by the DEM to be GA Class ground water.

While no public supply wells are present on Gould Island, the Prudence Island Broadway
well is the closest public ground water supply well. This well is located approximately 4.5 miles
north of the study area across Narragansett Bay. The relative location of the site and this well
are shown on Figure 6 of the Introduction to this Work Plan.

An NUS Final Target Memo (NUS, 1991) indicates;

"There are no drinking water supply wells nor any non-drinking water uses of
groundwater on Gould Island (Reilly 1991b, 1991¢). Based on the assumption that
Narragansett Bay represents an aquifer discontinuity surrounding Gould Island,
no groundwater resources within 4 miles of the Gould Island Electroplating
property are potentially affected.” (pg. 2)

2.6 SITE WASTE CHARACTERISTICS
Historical site information (IAS, 1983) indicates the use of the following chemicals at the

Gould Island Electroplating Shop:

® Hydrochloric Acid,

® Sulfuric Acid,

® Nitric Acid,

® Chromic Acid,

® Copper Cyanide

® Sodium Cyanide,

® Sodium Hydroxide,
® Nickel Sulfate and,

® Degreasing Solvents
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As presented in Section 2.4, hazardous concentrations of lead and cadmium were detected
in tank residue samples. In addition, elevated concentrations of cyanide and copper were
reported in sediment and mussel samples collected under the 1986 Confirmation Study.

Chemical hazards including volatile organic compounds (VOCs), heavy metals, and
cyanide may be present in site wastes, soil, and off-shore sediments.
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3.0 SAMPLING PLAN

3.1 INTRODUCTION

The program of investigation described in this section has been developed to achieve both
overall and site-specific objectives. Field sampling methodology for individual investigation
activities (e.g., surface soil sampling, biota sampling) is described in the Field Sampling
Methodology Plan discussion provided as Appendix B of the Work Plan. The quality
assurance/quality control procedures for field sampling and laboratory analyses are presented in
the project Quality Assurance/Quality Control (QA/QC) Plan provided in Appendix D. A
summary of the Gould Island Electroplating Shop sampling program is presented in Table 1.
The planned site surveys and sample locations (site and offshore) are shown on Figures 6, 7,
and 7a, respectively. The rationale for the investigation sample locations is provided in Tables
5 through 7.

2 RE ISSANCE VEY

Prior to initiating sampling activities, a site walkover will be conducted by the TRC
sampling team members to familiarize themselves with site conditions. The site will be visually
surveyed with respect to access restrictions, sampling locations, and establishment of appropriate
survey grids. Site-specific health and safety considerations, including emergency evacuation
procedures, will be reviewed. Pertinent features, such as overhead and subsurface utilities, and
other potential hazards, will be reviewed with Navy personnel with respect to affected sampling
activities.

Following completion of the walkover survey, an ambient air and radiological survey will
be conducted at the site. This survey will be conducted throughout the electroplating room and
in each of the vats and pits. In addition, accessible floor penetrations/openings (drains, trenches,
pits, etc.) will be surveyed. The ambient air survey will be conducted with both flame and
photo-ionization detectors to assess ambient conditions for the presence of volatile organic
compounds (VOCs).

The radiological survey will be conducted with an alpha/beta and gamma meter (sodium

iodide scintillation meter) to assess the presence of any radiologic hazards on the site. In
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addition, an LEL/O2 meter will be used during the survey to evaluate the combustible gas and
oxygen conditions in the site building and at the planned sampling locations. The ambient air
and radiological surveys will be completed using the equipment and procedures described in
Appendix B. If radiation readings above measured general area background values are observed
during the surveys, the location(s) of any elevated radiation readings will cordoned off for
further assessment by a certified health physicist. Immediate notification of the discovery of any
such locations will be given to the EPA and RIDEM by the Navy.

In addition, given the documented and observed presence of asbestos in nearby buildings,
ambient air monitoring for the presence of asbestos will be conducted during the site
reconnaissance surveys. Both personal and stationary pumps will be used to collect air samples
for asbestos analysis. Two floor dust samples will also be collected for asbestos analysis from
the electroplating room and just outside of the entrance to the room in Building 32. This
sampling and testing is being conducted to assess the presence of any asbestos exposure concerns

to the field investigation personnel.

ICAL VEY

Electromagnetic (EM-31) and ground penetrating radar (GPR) surveys are planned at
areas outside of Building 32 near the study area. These surveys will be used to aid in locating
subsurface utilities (e.g., drains, supply pipes) potentially related to the electroplating room
operations. Given the presence of many interferences (e.g., buildings, power lines, fences) in
the planned area of the survey, the effectiveness of the geophysical surveys is uncertain.

The geophysical surveys will be conducted continuously on 10-foot spaced traverses as
shown on Figure 6. Although continuous EM readings will be observed during the EM survey,
the EM readings will be recorded at 10-foot intervals. In addition, any EM readings which are
observed to significantly deviate from normal (e.g., negatives, highs, lows) between the grid
points will also be recorded.

4 SOIL GA RVEY
A soil gas survey is planned under the floor slab of the electroplating shop and at areas
outside of Building 32 adjacent to the site. The soil gas survey will aid in assessing the presence
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f any subsurface volatile organic compound (VOC) contamination from degreasing activities
which may have been conducted in the electroplating shop. The survey will be conducted on
a 20-foot spaced grid pattern inside the electroplating shop and on a 20-foot spacing surrounding
the electroplating room (inside and outside of Building 32).

Additional soil gas points will be completed around the grid points as appropriate and
necessary to locate sources or extent of any detected soil gas VOC contamination. In addition,
the results of the site geophysical surveys will be reviewed prior to completing the soil gas
survey to assess the need to modify the planned soil gas survey (e.g., utilities, septic tank).

As described in the project Field Sampling Methodology discussion provided in Work
Plan Appendix B, soil gas samples will be analyzed in the field with an organic vapor analyzer
for total volatile organics and an HNu-311 portable gas chromatograph (GC) or equivalent. The
portable GC will be used to identify the individual concentrations of several aromatic and

chlorinated volatile organic compounds.

AMPL

Residue samples will be collected from floor drain trenches, metal vats, and plating pits
inside of the electroplating room. The samples will include residues (aqueous or solid) present
at each of the locations. Samples will be collected from eleven (11) locations within the
electroplating room. The planned sample locations are shown on Figure 7. The rationale for
the residue sample locations is provided in Table 5.

Samples will be collected from the three drain trenches (T-1, T-2, and T-3), two floor
drains (DS-1 and DS-2), four metal vats (V-1 through V-4), and two concrete pits (P-1 and P-2).
The drain trench samples (T-1 to T-3) will be collected as composite samples from throughout
the three separate drain trenches. The floor drain, metal vat, and concrete pit samples will be
collected as discrete samples. The samples will be collected as liquid or solid samples,
whichever matrix is present at the planned location. If insufficient material is present at a
particular location to sample, a similar type of sample (e.g., drain, vat) will be collected from
a nearby location. The small motor generator room will also be visually surveyed for the
presence of any possible contamination. If signs of possible contamination (residues, staining)
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are observed in this room, samples will also be collected from this room after consulting with
the RIDEM and EPA.

The building residue samples will be analyzed for the TCL volatile and semivolatile
organic compounds, TAL metals, and cyanide. In addition, at least three of the solid residue
samples will be analyzed for the full TCLP analyses. At a minimum, the TCLP samples will
include a concrete pit sample, a vat sludge sample, and a drain or trench sediment sample, if
present. These samples will be collected only if sufficient solid residue is present for TCLP

analyses.

3.6 SOIL SAMPLING
Soil samples will be collected from sub-slab soil in the electroplating room and from the

subsurface soil just outside of the southwestern corner of Building 32. Below is a discussion of

the planned soil sampling activities.

1 rf; il Samplin

Soil samples will be collected from five (5) subslab test boring locations (B-1 through B-
5) within the electroplating room and three (3) subslab test boring locations (B-6, B-7, and B-8)
outside of the electroplating room. The planned test borings locations are shown on Figure 7.
These locations were selected to assess conditions under the concrete floor slab of the
electroplating shop and assess conditions in soil just outside of the plating shop near Building
32. The rationale for the test boring locations is provided in Table 6. Soil sample locations are
planned across the room adjacent to steel vats, trenches, a pit, and floor drains to assess
potential impacts from floor discharges or spills to sub-slab soils.

The planned test boring locations may be reassessed based upon any significant ﬁndmgs
of the site geophysical and soil gas surveys. If these prehmmary surveys indicate locations of
drain lines or VOC contamination, test borings will be relocated to investigate such areas.
Significant findings of the surveys will be reviewed with EPA and RIDEM prior to relocating
any of the planned soil boring locations to further investigate such findings.

Soil samples will be collected continuously from the soil borings to a minimum depth
equivalent to the elevation of the observed ground water table. Beyond the depth of the water
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table, split-spoon sampling will continue only if signs of possible contamination (e.g, odors,
stains, sheen) are observed. Continuous soil sampling will resume until such signs are no longer
evident. Given that the subsurface soil sampling will be accomplished with a portable tripod rig
split spoon sampling device, the depth of the split spoon sampling may be limited by physical
conditions encountered at the site (e.g., boulders, bedrock, depth to ground water).

The following two subsurface soil samples will be collected from each of the planned test
boring locations: one from the surface interval just beneath the floor or concrete, and one from
just above the depth of the water table. If signs of potential contamination (e.g., odors, stains,
oil) are observed at a depth between the two planned sampling intervals, the second sample will
instead be collected from the depth of greatest observed contamination (i.e., most stained or
oily, highest OVA/HNu readings) beyond the surface interval. The soil samples will be
analyzed for the full TCL/TAL analyses.

Geologic soil sample descriptions and other soil sample characteristics (e.g., stains,
odors) and observations (e.g., OVA/HNu readings, depth to water) will be recorded in a field
notebook. All split-spoon soil samples will be screened with an OVA and HNu in the field.

3,7 SEDIMENT AND BIOTA SAMPLING

Previous sampling of sediment and mussels in Narragansett Bay adjacent to the site
showed elevated levels of heavy metals in sediments and mussels. Additional sediment and biota
sampling will be performed under this investigation to further evaluate the presence of any
contamination in the bay which may have resulted from the electroplating operations.

Sediment and mussels samples will be collected from ten (10) locations in the bay
adjacent to Building 32 and two background sample locations. The near site samples will be
collected from around the two discharge pipes leading from Building 32. The ends of the
discharge pipes will be located with a metal pipe locator during the site geophysical surveys.
The planned sediment and biota sampling locations are shown on Figure 7a. The rationale for
the sediment and biota sample locations is provided in Table 7.

Both sediment and mussel samples will be analyzed for the full TCL/TAL parameters.
In addition, the temperature, pH, conductivity, dissolved oxygen, alkalinity, salinity, and
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hardness of the surface water will be measured at each sample location. Sediment samples will
also be submitted for a grain size distribution analysis and for total organic carbon analysis.

3.8 LAND SURVEY

Following completion of field sampling activities, the site will be surveyed by a State of
Rhode Island registered surveyor. The building location along with the locations and layout of
any drains and pipes will be surveyed. All exterior sample locations will also be surveyed for
location and elevation. The building interior sample locations will be taped off relative to
building features (e.g., walls, doors) during sampling and added to the final site survey map.
Each sampling location will be referenced to the State of Rhode Island Grid Coordinate System.
Elevations will be referenced to a United States Geological Survey benchmark and the mean low

water level.
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4.0 SITE-SPECIFIC HEALTH AND SAFETY SUMMARY

4.1 INTRODUCTION _
The purpose of the site-specific health and safety plan is to summarize the site-specific

health and safety information. The project Health and Safety Plan (HASP) is provided in
Appendix C of the Work Plan. This summary describes the nature of wastes potentially present
on the site, the site access and work zones, and the initial levels of personnel protection and
monitoring planned for each site investigation activity. A list of emergency procedures,
contacts, and a map of the route to the Newport Hospital is provided as Table 3 and Figures 8
and 8a, respectively.

4.2 NATURE OF WASTES

Historical site information indicates use of the following materials at the Gould Island
Electroplating Shop: hydrochloric acid, sulfuric acid, nitric acid, chromic acid, copper cyanide,
sodium cyanide, sodium hydroxide, and nickel sulfate.

The findings of previous site investigations indicate the presence of hazardous
concentrations of lead (up to 7.8 ppm in TCLP leachate) and cadmium (up to 7,000 ppm in
TCLP leachate) in plating solutions on-site. In addition, composite sampling of waste residues
indicates the presence of low levels (approx. 20 ppb) of volatile organic compounds and
moderate levels (TICs approx. 2.4 ppm)). No soil or ground water samples have previously
been collected within or around the electroplating shop. However, sediment and mussel samples
collected in Narragansett Bay adjacent to Building 32 indicated "slightly elevated concentrations
of cyanide and copper in sediments and an elevated concentration of copper is present in
mussels".

Chemical hazards including volatile organic compounds (VOCs), heavy metals, and

cyanide may be present in site soil or wastes.
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4.3 SITE ACCESS/WORK ZONES
The site is contained within Building No. 32 on Gould Island in Narragansett Bay.

Physical access to the site is restricted by its physical location on the island. Access to this site
is by boat from the NUWC pier located on the Newport Naval Base directly east of the island.

The exclusion zone will consist of the area inside of Building 32. Entrance to this
building will be through a garage door located at the southern end of the building, just east of
the electroplating room. Entrances into the building will be demarcated using safety cones and
caution tape or barricades. The OSC or designee will be responsible for keeping unauthorized
personnel outside of the exclusion zone boundaries.

In the event that site visitors or unauthorized personnel are present during sampling
activities, the OSC or alternate shall ensure that they stay outside of the exclusion zone. All
personnel allowed to enter the exclusion zone by the OSC shall follow safety procedures
described in the project HASP and designated by the OSC.

A contamination reduction station, or decontamination area, shall be established adjacent
to Building 32, just outside of the garage door entrance on the south side of the building. This
area will consist of an area adequate in size to contain decontamination equipment. Personnel
exiting the exclusion zone shall undergo appropriate decontamination, as required by the activity-
specific procedures described in the HASP.

The support zone for this site will be an area adjacent to the decontamination area. The
support zone will include a canopy covered area with a table and chairs. The area will provide
temporary relief from adverse weather conditions and will store necessary field sampling and
safety/emergency equipment (e.g., mobile phone, first aid kit, drinking water, HASP).

The Gould Island heavy equipment decontamination zone will be located in the field
during the field investigation mobilization activities. This area will be used for decontaminating
the portable tripod drilling rig equipment (e.g., rods, spoons). The collection of field-generated
materials is described in the Investigation Derived Waste Plan provided in the Project
Introduction and Background volume of the Work Plan. All field generated wastes will be
temporarily staged just within Building 32 or another area on the island designated by the Navy.
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PERSONNEL PROTECTION AND MONITORIN

The interior of the building and all sampling locations will be surveyed with an OVA or
HNu and LEL/O2 meter in Level B protection during the site ambient air survey prior to
sampling. If the ambient air survey findings permitting, all interior building surveys and
sampling will be conducted in Level C personnel protection (as defined in the project HASP).
Given the historic use of the site for electroplating activities and the documented presence of
hazardous materials in the electroplating room, all interior building sampling will be conducted
in a minimum of Level D personnel protection. A list of anticipated initial levels of protection
for the site-specific investigation activities is presented in Table 4.

During the field sampling activities, continuous monitoring of ambient air will be
conducted with an OVA and HNu. During drilling activities, continuous ambient monitoring"
of combustible gases will also be conducted with an LEL/O2 meter. Air monitoring will also
be performed during subslab sampling activities to assess the presence of any contamination at
each boring.

- VOLUME 111, Page 18 -
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Study Area 17 - Gould Island Electroplating Shop

TABLE 1
TABLE 2
TABLE 3
TABLE 4
TABLE 5

TABLE 6

TABLE 7

SITE INVESTIGATION SUMMARY

PREVIOUS INVESTIGATION SAMPLE SUMMARY

SITE EMERGENCY CONTACTS

PERSONNEL PROTECTION SUMMARY

STUDY AREA 17 - GOULD ISLAND ELECTROPLATING
SHOP RESIDUE SAMPLE LOCATION RATIONALE
STUDY AREA 17 - GOULD ISLAND ELECTROFPLATING
SHOP TEST BORING LOCATION RATIONALE

STUDY AREA 17 - GOULD ISLAND ELECTROPLATING
SHOP SEDIMENT/BIOTA SAMPLNG LOCATION
RATIONALE
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TABLE 1

STUDY AREA 17 - GOULD ISLAND ELECTROPLATING SHOP
SITE INVESTIGATION SUMMARY

RECONNAISSANCE SURVEYS:
Reconnaissance, ambient air, and radiological surveys on-site and in vats, pits
and floor penetrations.

EQPHYSI :
Electromagnetic conductivity and ground penetrating radar surveys on 10-foot
spaced traverses inside the shop and outside Building 32.

IL GA RVEY:
A soil gas survey will be conducted on an approximately 20-foot grid inside the
shop and outside Building 32.

RESIDUE SAMPLING:
Eleven (11) residue samples will be collected from floor drain trenches, metal

vats, and plating pits inside the electroplating room. Residue samples will be
analyzed for TCL volatile and semi-volatile organic compounds, TAL metals, and
cyanide. At least three solid residue samples will be analyzed for TCLP
parameters.

IL SAMPLIN:
Subsurface Sozl/Test Borings:
Soil samples will be collected from ﬁve (5) subslab test borings inside the
electroplating room and three (3) locations outside Building 32. Two (2) samples
per boring will be analyzed for the full TCL/TAL.

EDIMENT AND TA PLING:

Sediment and Mussels: ’
Sediment and mussel samples will be collected from ten (10) locations within

Narragansett Bay. These samples will be analyzed for full TCL/TAL parameters.
Sediment samples will be submitted for grain size analysis and total organic
carbon analysis.

LAND SURVEY;
A professional land survey will be conducted of site features and sampling points.
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TABLE 2

STUDY AREA 17 - GOULD ISLAND ELECTROPLATING SHOP
PREVIOUS INVESTIGATION SAMPLE SUMMARY

Sample ID  Location

T-16
1-17
T-24
T-25
T-26
1-27
T-28
T-29
T-30

Tank
Tank
Tank
Tank
Vat
Tank
Tank
Tank
Manhole

Waste Form and Estimated Quantity

Water, 5 Gallons

Water, 10 Gallons

Water, 10 Gallons

Liquid/Water, 5 Gallons

Acids, 2 Gallons

Liquid, 2 Gallons

Solid/Liquid, 5 Gallons (not analyzed)
Liquid/Water, 75 Gallons

Liquid, ? Gallons

Total Volume - at least 114 Gallons
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TABLE 3

STUDY AREA 17 - GOULD ISLAND ELECTROPLATING SHOP

SITE EMERGENCY CONTACTS
Command Duty Officer 841-3124
Security Office - Police 841-4296
NUSC Fire Protection 841-3333
U.S. Coast Guard 846-3675
Utilities:
Rhode Island Dig Safe 800-225-4977
NETC Dig Safe 841-2464

Newport Emergency Numbers:

Portsmouth Police Dept. 683-0300
Portsmouth Fire Dept. 683-1200
Newport Hospital
General Number 846-6400
Emergency Room 846-6400 ext. 1120

Poison Control Center 277-5727

Additional Resources:

Dr. Erdil, or Dr. Stahl - TRC Company Physicians - Immediate Medical Care, Hartford,
Connecticut - (203) 296-8330

Mr. James Peronto - TRC Project Manager - (203) 289-8631

Ms. Rachel Marino - NETC Environmental Coord. - (401) 841-3735

Mr. Robert Hanley - NETC Safety Officer - (401) 841-2478
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NOTE:

TABLE 4

STUDY AREA 17 - GOULD ISLAND ELECTROPLATING SHOP
PERSONNEL PROTECTION SUMMARY

Reconnaissance Survey
Geophysical Survey
Residue Sampling

Soil Gas Survey

Soil Borings
Sediment/Biota Sampling Mod. D

aaaaw

The above list of personnel protection levels will be up or downgraded as
conditions warrant according to criteria outlined in the project Health and Safety

Plan (HASP).
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T-2

T-3

DS-1

DS-2

V-2

V-3

V-4

TABLE 5

Study Area 17 - Gould Island Electroplating Shop
Residue Sample Location Rationale

LOCATION / RATIONALE

Determine the presence of contamination in the floor drain trench.
Determine the presence of contamination in the floor drain trench.
Determine the presence of contamination in the floor drain trench.
Determine the presence of contamination in the room floor drains.

Determine the presence of contamination in the room floor drains.

Determine the presence of contamination in the metal vats.
Determine the presence of contamination in the metal vats.
Determine the presence of contamination in the metal vats.
Determine the presence of contamination in the metal vats.
Determine the presence of contamination in the concrete pits.

Determine the presence of contamination in the concrete pits.
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TABLE 6

Study Area 17 - Gould Island Electroplating Shop

Test Boring Location Rationale
TEST BORING ,
NUMBER LOCATION / RATIONALE
B-1 D.etermine subsurface soil quality beneath the room floor and near the concrete
pits.
B-2 Determine subsurface soil quality beneath the room floor.
B3 Determine subsurface soil quality beneath the room floor.
B4 Determine subsurface soil quality beneath the room floor.
B-S Determine subsurface soil quality beneath the room floor.
B-6 Determine subsurface soil quality beneath the buildings floor just east of the
electroplating room.
B-7 Determine subsurface soil quality just south of the building.
B-8 Determine subsurface soil quality just west of the building.
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TABLE 7

Study Area 17 - Gould Island Electroplating Shop
Surface Water/Biota Sample Location Rationale

LOCATION
NUMBER LOCATION / RATIONALE

SD-1/BT-1 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-2/BT-2 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-3/BT-3 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-4/BT-4 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-5/BT-5 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-6/BT-6 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-7/BT-7 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-8/BT-8 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-9/BT-9 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-10/BT-10 Determine the sediment and biota quality in the bay near the outfalls from
Building 32.

SD-11/BT-11 Determine site-specific background sediment and biota quality. Locations
will be selected prior to sampling in consultation with RIDEM and EPA.

SD-12/BT-12 Determine site-specific background sediment and biota quality. Locations

will be selected prior to sampling in consultation with RIDEM and EPA.
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Study Area 17 - Gould Island Electroplating Shop

FIGURE1 STUDY AREA LOCUS PLAN

FIGURE 2  SITE LOCUS
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APPENDIX A
BACKGROUND INFORMATION

Study Area 17 - Gould Island Electroplating Shop

) ® U.S. Navy Existing Conditions Map
® Confirmation Study Tables 46 and 48
® Waste Sampling Plan Table 3-2
® Gould Island Well Locations Map
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APPENDIX A-1

U.S. Navy Existing Conditions Map
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APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDICES

REGULATORY INFORMATION
FIELD SAMPLING METHODOLOGY PLAN
HEALTH AND SAFETY PLAN

QUALITY ASSURANCE/QUALITY CONTROL PLAN
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APPENDIX A
REGULATORY INFORMATION

Introduction and Project Background

® RIDEM Ground Water Regulations
® RIDEM Surface Water Quality Regulations
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APPENDIX A-1

Rhode Island DEM
Ground Water Quality Regulations
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STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
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STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

RULES AND REGULATIONS FOR GROUNDWATER QUALITY

Section 1, PURPOSE

It is the purpose of these regulations to protect and restore the quality of the state's groundwater resources
for use as drinking water and other beneficial uses, and to assure protection of the public health and

welfare and the environment.

Section 2, LEGAL AUTHORITY

These rules and regulations are promulgated pursuant to the requirements and provisions of Chapter 46-
12, Water Pollution; Chapter 46-13.1, Groundwater Protection; Chapter 23-18.9, Refuse Disposal; Chapter
23-19.1, Hazardous Waste Management Act; Chapter 42-17.1, Environmental Management; Chapter 42-
17.6, Administrative Penalties for Environmental Violations; in accordance with Chapter 42-35,
Administrative Procedures, of the Rhode Island General Laws of 1956, as amended.

Section 3, LIBERAL APPLICATION

The terms and provisions of these rules and regulations shall be liberally construed to allow the
Department to effectuate the purposes of state and federal laws, goals, and policies.

Section 4. SEVERABILITY

If any provision of these rules and regulations or the application thereof to any person or circumstances
is held invalid by a court of competent jurisdiction, the remainder of the rules and regulations shall not
be affected thereby. The invalidity of any section or sections or parts of any section or sections shall not
affect the validity of the remainder of these rules and regulations. y

Section S, APPLICABILITY
501  These regulations apply to all of the groundwaters of the state.

5.02  Persons subject to these regulations may also be subject to other regulations of the Department
and may also be subject to federal regulations. Obligations of facility owners and facility
operators hereunder shall be joint and several.

5.03  These regulations shall be construed in harmony with other Department regulations and the
regulations of federal agencies. Nothing in these regulations shall affect the Director's power and
duty to issue or require any form of groundwater monitoring, groundwater remediation,
enforcement action or other action pursuant to any other regulatory program administered or
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enforced by the Director.

5.05  Individual Sewage Disposal Systems

(a) These regulations apply to all individual sewage disposal systems designed to treat ten
thousand (10,000) or more gallons per day. Such systems are subject to the Groundwater
Quality Certification requirements of section 17.

(b) Individual sewage disposal systems that are designed to treat less than ten thousand
(10,000) gallons per day, that are used solely for the disposal of sdnitary sewage (as defined
herein), and which are designed, installed and operating in compliance with the
Department's Rules and Regulations Establishing Minimum Standards Relating to
Location, Design, Construction, and Maintenance of Individual Sewage Disposal Systems,
December 1989, and amendments thereto, are exempt from these Rules and Regulanons
for Groundwater Quality.

5.06  Monitoring Wells: Permanent monitoring wells installed pursuant to these regulations shall be
in compliance with the construction standards in Appendix I. A monitoring well is designated
permanent if it exists for more than 120 days. The monitoring well abandonment procedures in
Appendix I shall apply to all permanent and non-permanent monitoring wells and those
piezometers where improper abandonment would result in a reasonable likelihood of groundwater

pollution. .

any information deemed necessary in order to determine compliance with these regulati
Failure to disclose such information shall be cause for initiating appropriate enforcement acti
and shall constitute valid cause for denial of any Departmental approvals under these regulations
or the suspension of any approval issued hereunder.

5.07  The Director may require any facility owner or operator subject to these regulations to provii

5.08 Nothing in these regulations shall affect the Director's power and duty to issue an immediate
compliance order or take any other action pursuant to the General Laws of Rhode Island, 1956,
as amended.

Section 6. FINDINGS

The legislative findings set forth in the Rhode Island Groundwater Protection Act of 1985, section
46-13.1-2 of the General Laws of Rhode Island, 1956, as amended and which are repeated below in section
6.01 and the additional findings of the Depamnent set forth in section 6.02 are made a basis for these

regulations.

601  Legislative Findings

(a) Water is vital to life and comprises an invaluable natural resource which is not to be
abused by any segment of the state's population or its economy. It is the policy. of the
state to restore, enhance, and maintain the chemical, physical, and biological integrity
its waters, to protect public health, to safeguard fish and aquatic life and scenic a*
ecological values, and to enhance the domestic, municipal, recreational, industrial, an
other uses of water;
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(b)

(c)

(@

(¢)

®

(®)

(b)

)

The groundwaters of the state are a critical renewable resource which must be protected
to insure the availability of safe and potable drinking water for present and future needs:

‘It is a paramount policy of the state to protect the purity of present and future drinking

water supplies by protecting aquifers, recharge areas, and watersheds;

It is the policy of the state to restore and maintain the quality of groundwater to a quality
consistent with its use for drinking water supplies and other designated beneficial uses
without treatment as feasible. All groundwaters of the state shall be restored to the extent

practicable to a quality consistent with this policy;

It is the policy of the state not to permit the introduction of pollutants into the
groundwaters of the state in concentrations which are known to be toxic, carcinogenic,
mutagenic, or teratogenic. To the maximum extent practical, efforts shall be made to
require the removal of those pollutants from discharges where such discharges are shown
to have already occurred;

Existing and potential sources of groundwater shall be maintained and protected. Where
existing quality is inadequate to support certain uses, the quality shall be upgraded if
feasible to protect the present and potential uses of the resource;

The groundwaters of the state are to be protected for use as agricultural, industrial, and
potable water supplies, and other reasonable uses, and as a supplement to surface waters
for recreation, wildlife, fish and other aquatic life, agriculture, industry, and potable water

supply;

Discharges to groundwater which subsequently discharge into surface waters and which
would cause a contravention of surface water quality or standards shall not be permitted;

No degradation of the state's groundwaters shall be permitted unless the state chooses to
allow lower water quality as a result of the essential, desirable and justifiable economic,
commercial, industrial, or social development.

6.02  Administrative Findings

()

®)

Approximately 25% of the population of Rhode Island depends on groundwater for its
drinking water supply, and approximately 27 million gallons of groundwater are used every

day in Rhode Island.

Approximately two-thirds of the cities and towns in Rhode Island depend on groundwater
for all or a significant portion of their public and private drinking water supply needs.

Three sole source aquifers have been designated in Rhode Island by the United States
Environmental Protection Agency.

The groundwater resources of the state with the highest potential yield are located in
glacial deposits of stratified drift which underlie about one-third of the state. These
groundwater resources are vulnerable to pollution due to the relatively high water table,
high permeability, and the absence of a confining subsurface layer that would inhibit
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movement of pollutants to groundwater.

(e)  Most private drinking water supplies and many small public water supply systems |
water from fractured bedrock aquifers. Groundwater pollution in bedrock is extremely
difficult to monitor and remediate.

(f)  Groundwater pollution continues to threaten public and private drinking water supplies.
A significant number of public and private wells in Rhode Island have had pollutants in
concentrations that have adversely impacted their use.

(g) Groundwater pollution must be prevented wherever possible because of the actual and
potential adverse effects on public health and the environment and due to the technical
difficulties and economic costs involved in groundwater remediation.

(h) Certain activities that represent a potential threat to groundwater quality are not
appropriate in particular areas because of the sensitivity and value to the state of the
underlying groundwater resource.

'Section 7. DEFINITIONS

"Annular space seal" means the material placed above the top of the filter pack or the filter pack seal up
to the ground surface seal and between the well casing and the adjacent formation.

"Aquifer” means a geologic formation, group of formations, or part of a formation that contains suffi
saturated, permeable material to yield significant quantities of water to wells and springs.

"Bedrock® means solid rock, commonly called ledge, that forms the earth's crust, including fracture zones
within said rock.
)
*Best management practices® means schedules of activities, prohibitions of practices, maintenance
procedures, and other management practices designed to prevent or reduce the degradation of the state's
groundwater to the maximum extent possible.

"Contaminant® means any physical, chemical, biological, or radiological substance or matter in water which
impairs its intended or feasible use. For purposes of these regulations, contaminants shall include
pollutants.

"Community water system" means a public water system which serves at least 15 service connections used

- by year-round residents or regularly serves at least 25 year-round residents.

*Degradation® means a deterioration or decline in groundwater quality.
"Department® means the Rhode Island Department of Environmental Management or its successor.

"Director” means the director of the Rhode Island Department of Environmental Management or
Director's designee.
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*Discharge to groundwater” means the intentional, negligent, accidental, or other release of any pollutant
onto or beneath the land surface, in a location where it is likely to enter the groundwater of the state.

"Discharge zone" means a departmentally designated, three-dimensional zone within which the pollutant
concentrations resulting from an active discharge to groundwater are allowed to be greater than the
groundwater quality standards.

*Efffuent” means liquid that is discharged from a facility.

*Emergency response” means any action undertaken immediately following the discovery of a release in
order to completely or partially contain, clean up or treat the released material to prevent an immediate
and/or substantial threat or risk of acute or chronic adverse effect on human health or to prevent an
immediate and/or substantial significant adverse impact to the environment.

"Facility" means any parcel of real estate or a contiguous series or parcels of real estate together with any
and all structures, facility components, improvements, fixtures and other appurtenances located therein

which constitutes a distinct geographic unit.
"Filter Pack” means the sand, gravel, or both placed in direct contact with the well screen.

"Filter pack seal® means the sealing material placed in the annular space above the filter pack and below
the annular space seal to prevent the migration of annular space sealant into the filter pack.

"Groundwater” means water found underground which completely fills the open spaces between particles
of sediment and within rock formations.

"Groundwater quality classification® means the categorization of groundwater as usable for particular
purposes on the basis of its physical, chemical, and hydrogeologic characteristics; also, the particular class
(GAA, GA, GB, or GC) assigned to a particular volume of groundwater within specific geographic
boundaries.

"Groundwater quality standards” means concentrations of specific chemical, biological, and radiélogical
constituents and/or narrative statements which describe the quality of groundwater which shall be met in

a particular groundwater quality classification.

"Groundwater recharge” means the process of adding water to the zone of saturation; or the quantity of
water added to the zone of saturation.

"Groundwater reservoirs" means those stratified drift deposits having a saturated thickness greater than
or equal to 40 feet and a transmissivity greater than or equal to 4000 feet squared per day which have
been designated by the Director to be potentially significant sources of water.

*Hazardous material® means any material or combination or mixture of materials containing any hazardous
substance in an amount and concentration such that when discharged to groundwater will or may
reasonably be expected to cause acute or chronic adverse effects on human health or the environment.
Hazardous material shall also include any material that contains a hazardous waste.

"Hazardous substance” means any substance designated as such pursuant to 40 CFR 300.5.
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*Hazardous waste" means hazardous waste as defined in the Rhode Island Department of Environmental
Management Rules and Regulations for Hazardous Waste Generation, Transportation, Treatment, Storage
and Disposal, 1988, and amendments thereto.

*Hydraulic conductivity” means a measure of the ability of an aquifer to transmit a fluid; it is expressed
as the volume of water at the existing kinematic viscosity that will move in a unit time under a unit
hydraulic gradient through a unit area measured at right angles to the direction of flow.

"Individual sewage disposal system" means any system of piping, tanks, disposal areas, alternative toilets
or other facilities designed to function as a unit to convey, store, treat and/or dispose of sanitary sewage
by means other than discharge into a public sewer system.

"Licensed solid waste landfill* means any solid waste disposal facility consisting in whole or in part of a
landfill, which facility is operating pursuant to a valid department license issued pursuant to a final action
of the Director as to which all applicable appeals periods have expired.

"Monitoring well" means a well that is specifically located, designed, constructed, and emplaced to sample
groundwater quality; the monitoring well may also be used to measure water table elevations. -

"Monitoring well abandonment® means to remove a monitoring well from service in such a manner that
vertical movement of water within the well bore and within the annular space surrounding the well casing
is effectively and permanently prevented.

*Non-attainment” means groundwater, designated by the Director, that has pollutant concentrations greater
than the groundwater quality standards for the classification.

"Operator" means any person or persons having control or having legal responsibility for operating or
maintaining any facility which is subject to these regulations.

"Owner" means any person who holds exclusive or joint title to, or lawful possession of real or personal
property which is subject to these regulations.

"Person” means an individual, trust, firm, joint stock company, corporation (including a quasi-governmental
corporation), partnership, association, syndicate, municipality, municipal or state agency, fire district, club,
non-profit agency, or any subdivision, commission, department, bureau, agency or department of state or
federal government (including quasi-governmental corporation), or any interstate or international body,
or any agent or employee thereof.

"Piezometer” means a well with a short screen that allows measurement of the water level at a particular
depth in the aquifer. '

"Point of compliance®" means any location, described by depth and/or distance from a facility, at which the
groundwater quality is sampled to determine whether a preventive action limit or groundwater quality
standard is met as a result of activities occurring at such facility,

*Pollutant® means any material or effluent which may alter the chemical, physical, biological, or
radiological characteristics and/or integrity of water, including but not limited to, dredged spoil, soli
. waste, incinerator residue, sewage, garbage, sewage sludge, munitions, chemical wastes, biologi
materials, radioactive materials, heat, wrecked or discarded equipment, cellar dirt or industrial, municipal,
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agricultural, or other waste or material, petroleum or petroleum products, including but not limited to oil.

*Pollution" means the man-made or man-induced alteration of the chemical, physical, biological, and
radiological integrity of water.

"Preventive action llmit" means a specified percentage of a numerical groundwater quality standard.

*Private well" means a well established for the purpose of meeting all or part of a person's potable water
needs provided said well does not supply a public water system.

"Public water system" means a system for the provision to the public of piped water for human
consumption, provided such a system has at least 15 service connections or regularly serves an average of
at least 2S5 individuals daily at least 60 days out of the year; and shall include all sources and facilities
involved in collecting, treating, storing, and distributing the water.

*Public well® means a well that serves a public water system.

"Recharge area® means the land surface from which water is added to the zone of saturation. The recharge
area for a particular well or aquifer, for instance, is that land surface from which water moves to the well
or aquifer or may move to the well or aquifer under certain hydraulic conditions.

"Release” means any spilling, leaking, pumping, pouring, emitting, emptying, injecting, escaping, leaching,
dumping, or disposing of any pollutant onto or below the land surface. For purposes of these regulations,
release also includes any storage, disposal, or abandonment of any substance or material in a manner
which presents a substantial threat of release as herein defined.

"Remediation” means prevention and control of pollutant migration to, within, or from the groundwater
and/or the removal of a pollutant from the groundwater,

*Residual zone" means a departmentally designated, three-dimensional zone within which the pollutant
concentrations remaining in the groundwater after remediation activities are allowed to be greater than
the groundwater quality standards.

'Sanithry sewage" means wastewater associated with human hygiene, routine cleaning and janitorial
activities that is discharged from sanitary conveniences (e.g., toilets, sinks, tubs, showers; dishwashers,
kitchen sinks; and laundry machines).

"Saturated thickness® means the thickness of an aquifer measured from the water table to an essentially
impermeable boundary; such boundary is typically taken to be the top of the bedrock surface.

*Saturated zone" means the subsurface zone in which all open spaces are filled with water.

*Sludge” means residue, whether partially solid or solid, treated or untreated, resulting from the treatment
of sewage, including, without limitation, such residues from the cleaning of sewers, by processes, such as
settling, flotation, filtration and centrifugation, and shall not meet the criteria for a hazardous waste as
found in the Rhode Island Department of Environmental Management Rules and Regulations for
Hazardous Waste Generation, Transportation, Treatment, Storage and Disposal, 1988, and amendments
thereto.
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*Sole source aquifer” means an aquifer designated by the United States Environmental Protection Agency
as the sole or principal source of drinking water for the area above the aquifer and including those lands.
where the population served by the aquifer live; that is, an aquifer which is needed to supply 50% or r’
of the drinking water for that area and for which there are no reasonably available alternative sou
should the aquifer become polluted.

"Solid waste" means solid waste as defined in the Rhode Island Department of Environmental
Management Rules and Regulations for Solid Waste Management Facilities, February 1991, and
amendments thereto; and which shall include garbage, refuse and other discarded solid materials
generated by residential, institutional, commercial, industrial and agricultural sources but does not include
solids or dissolved materials in domestic sewage or sewage sludge, nor does it include hazardous waste.
Solid waste shall also include non-hazardous liquid, semi-solid, and containerized gaseous waste.

"Static water table" means the water table under natural, non-pumping conditions.
"Stratified drift" means predominantly sorted sediments deposited in layers by meltwater from a glacier.
*Till* means predominantly unsorted, unstratified sediments deposited directly by a glacier.

*Transmissivity" means a measure of the ability of an aquifer to transmit a fluid. It can be quantified as
the hydraulic conductivity multiplied by the saturated thickness.

*Unconsolidated deposits® means naturally occurring materials in which the particles are loose or loosely
cemented, e.g, sand, gravel.

"Underground storage tank® means any one or combination of tanks (including underground p’
connected thereto) which is used to contain an accumulation of petroleum product or hazardous material,

and the volume of which (including the volume of the underground pipes connected thereto) is 10 percent
or more beneath the surface of the ground.

"Water table® means the upper surface of the saturated zone in an unconfined aquifer.

"Well®* means a bored, drilled, or driven shaft or a dug hole, with a depth that is greater than its largest
surface dimension, through which groundwater flows, has flowed, or may flow under natural or induced
pressure.

"Wellhead protection area® means a three-dimensional zone, designated by the Director, surrounding a
public well or wellfield through which water will move toward and reach such well or wellfield.

Section 8, PROHIBITIONS

" 801  Groundwater shall be maintained at a quality consistent with its classification. No person shall
take actions that violate or cause to violate the standards established in these regulations.

802 No person shall cause or allow a discharge of any pollutant to groundwater without the approval
of the Director pursuant to these and other Department regulations.

8.03  No person shall take action that shall cause or allow groundwater designated non-attainment
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pursuant to section 9.02 to be further degraded.

8.04  No person shall operate or maintain a facility in a marner that is likely to result in a discharge
of any pollutant to groundwater without the approil of the Director.

8.05  No person shall discharge hazardous materials to the groundwaters of the state.

8.06 Solid waste landfills and facilities for the disposal of hazardous waste are prohibited in areas
where the groundwater is classified GAA.

8.07  No person shall install underground storage tanks in new locations within the wellhead protection
area of community water supply wells. This prohibition shall not apply to the replacement or
upgrading of existing underground storage tanks installed prior to the effective date of these
regulations provided that such activity take place in accordance with all applicable state and
federal regulations.

Section 9, GROUNDWATER CLASSIFICATION

9.01  Definitions; The Director shall classify the groundwater resources of Rhode Island using the four
classes established in Chapter 46-13.1 of the General Laws of Rhode Island, 1956, as amended

and which are further defined below:

(a)  Groundwater classified GAA shall be those groundwater resources which the Director has
designated to be suitable for public drinking water use without treatment and which are
located within the following areas:

(1)

)

3)

Groundwater reservoirs and portions of their recharge areas as delineated by the
Department, pursuant to the method described in Policies and Procedures for
Mapping Recharge Areas to Groundwater Reservoirs for GAA Classification,
Rhode Island Department of Environmental Management, March, 1990;

A 2000 foot radius circle around each community water system well or within the
delineation of a wellhead protection area to each well delineated by the Director
or another delineation which is accepted by the Director in accordance with the
Rhode Island Wellhead Protection Program, Rhode Island Department of
Environmental Management, February 1990, and any amendments thereto; and

Groundwater dependent areas, such as Block Island, that are physically isolated
from reasonable alternative water supplies and where the existing groundwater
supply warrants the highest level of protection.

(b) Groundwater classified GA shall be those groundwater resources which the Director has
designated to be suitable for public or private drinking water use without treatment and
which are not described in section 9.01(a)(1)-(3).

(¢)  Groundwater classified GB shall be those groundwater resources which the Director has
designated not suitable for public or private drinking water use. Groundwater located
beneath the following areas may be classified GB:
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(1) Highly urbanized areas of the state with dense concentrations of industrial and
commercial activity; ’

(2)  The waste disposal area at sites of the following facilities:

(i)  Inactive landfills and inactive land disposal sites for solid waste, hazardous
waste, and sewage sludge;

(i)  Active sites for the land disposal of sewage sludge, unless such disposal site
is associated with a licensed solid waste landfill;

(3) The area xmmedlately surrounding the waste disposal area, which the Director has
determined is not suitable for public or private drmkmg water use, at the following
inactive and active facilities: landfills, land disposal sites for solid waste, hazardous
waste, and sewage sludge.

(d)  Groundwater may be classified GC in those areas which, because of present or past land
use or hydrogeological conditions, the Director has determined to be more suitable for
- certain waste disposal practices.

(1) Groundwater located benea:h the following areas may be classified GC:
(i) At licensed solid waste landfills:

(A) The currently permitted area for waste disposal as established
valid operating license issued by the Department; and

(B) Areas surrounding the permitted area for waste disposal that the
Director determines are potentially suitable for waste disposal based
on the hydrogeologic environment, groundwater quality, groundwater
use off-site, and surrounding surface water quality and use;

(ii)  Areas that have been reclassified pursuant to section 11.08 for solid waste
landfills and facilities for the disposal of hazardous waste.

(2) At the point in time when a license for a solid waste landfill or facility for the
disposal of hazardous waste has lapsed or the facility is no longer being operated,
then the Director shall conduct a sxte-specxﬁc evaluation to determine whether the
GC classxﬁcanon is appropnate for the site. :

9 (TZ qumnmgmmu. Non-attamment areas are those areas that have pollutant concentrations
£ greater than the groundwater quality standards for the apphable classification. The Director
shall designate such groundwater as "non-attainment® in the following manner: GAA Non-
attainment (GAA-NA), GA Non-attainment (GA-NA), or GB Non-attainment (GB-NA).

(a) Thegoal for non-attainment areas is restoration to the groundwater quality consistent wi
the standards in section 10 for the applicable class.
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9.03

9.04

(b)  The Director shall maintain maps of areas in which groundwater has been designated
GAA-NA and GA-NA on file in the Department’s Groundwater Section. Groundwater
designated GAA-NA and GA-NA shall include, but shall not be limited to, groundwater
not classified GB or GC that is located in areas associated with the following activities:

(1)  Subsurface disposal of commercial and industrial effluent where the Director has
reason to believe such areas are in non-attainment;

(2) Surface impoundments and uncontrolled surface disposal of commercial and
industrial wastes where the Director has reason to believe such areas are in non-
attainment;

(3)  Atinactive landfills and inactive land disposal sites for solid waste, hazardous waste,
and sewage sludge:

(i)  The entire site at those sites where data is not available for an adequate
delineation of the waste disposal area;

(ii) At sites where the waste disposal area has been adequately delineated
pursuant to section 9.01(c)(2): the area determined by the Director to be
in non-attainment beyond the waste disposal area and beyond the area
described in section 9.01(c)(3);

(4) At licensed solid waste landfills and active sites for the land disposal of sewage
sludge: the area determined by the Director to be in non-attainment beyond that
area described in Section 9.01(d)(1) and 9.01(c)(3);

(5) Road salt storage sites where road salt has not been stored in accordance with best
management practices; and

(6) Releases of chemicals or petroleum products where significant volumes are known
or presumed to have reached the groundwater.

In the event that the boundaries of the groundwater
classification areas shown on groundwater classification maps produced by the Department are
in dispute, the burden of proof shall be on the person disputing the boundary locations as shown
on such map to show, pursuant to section 11 that the boundary locations are incorrect. In
determining the accuracy of the Director's delineations, the regional hydrogeologic conditions
beyond the boundaries of the specific site in question and the seasonal fluctuations in the water
table shall be considered.

Classification Maps: The Director shall prepare and adopt, simultaneously with the adoption of
these regulations, groundwater classification maps, which designate groundwater classification
pursuant to these regulations. Said groundwater classification maps shall be at a scale of 1:24000,
and such maps shall be on file for review at the Rhode Island Department of Environmental
Management Groundwater Section, 291 Promenade Street, Providence, RI 02908. Smaller scale,
statewide maps may be made available from the Department at the above address. The Director
shall establish an appropriate fee for copies of the groundwater classification maps, which shall
be based on the costs of map reproduction.
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Section 10, GROUNDWATER QUALITY STANDARDS AND PREVENTIVE ACTION LIMITS

10.01  General: The Director shall establish groundwater quality standards and preventive action 1’
to be used in determining compliance with the groundwater classifications, including, but fot
limited to, compliance of proposed discharges to groundwater, existing discharges to groundwater,
groundwater remediation activities, and other facilities and activities that have an actual or
potential adverse impact on groundwater quality. Numerical groundwater quality standards and
preventive action limits shall be established only for class GAA and class GA.

10.02

Class GAA and class GA groundwater are suitable for drinking water use without treatment, and
therefore, both classes are subject to the same groundwater quality standards and preventive
action limits, which are defined below. The preventive action limits shall be set at 50% of the
numerical groundwater quality standards.

(a)  Pollutants shall not be in groundwater classified GAA or GA, except within an approved
discharge zone or residual zone (as provided for in sections 13.03 and 13.04 respectively),
in any concentration which will adversely affect the groundwater as a source of potable
water or which will adversely affect other beneficial uses of the groundwater, to include
but not be limited to recreational, agricultural and industrial uses and the preservation of
fish and wildlife habitat through the maintenance of surface water quality.

(b)  The numerical groundwater quality standards and the preventive action limits for specific
substances in class GAA and class GA are listed in Table 1.

(c)  Groundwater classified GAA and GA shall be of a quality which the Director determines
does not violate or have any reasonable potential to cause a violation of surface water
quality standards established by the Rhode Island Water Quality Regulations for Water
Pollution Control, October 1988, and amendments thereto.

1003 Class GB and GC Groundwater Quality Standards

(a) Groundwater classified GB and GC shall be of a quality which the Director determines
does not:

(1)  Threaten public health and/or the environment;

(2) Violate or have a substantial likelihood to cause a violation of surrounding
groundwater quality standards;

(3)  Adversely impact or have a substantial likelihood to adversely impact:
(i)  Current or proposed uses of the facility;

(ii) Current or proposed uses of groundwater and surface water at or within
facility boundaries;
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TABLE 1. Numerical Groundwater Quality Standards and Preventive Action Limits for Class GAA and
Class GA.

Groundwater Ouality Preventive
Sul Standard ction Limi

(milligrams per liter, except as noted)

A. Inorganic Chemicals

Arsenic 0.05 0.025
Barium 1 0.5
Cadmium 0.01 0.005
" Chromium (hexavalent) 0.05 0.025
Fluoride 4 2
Lead 0.05 0.025
Mercury 0.002 0.001
Nitrate (as N) 10 5
Selenium 0.01 0.005
Silver 0.05 0.025

B. Organic Chemicals

Aldicarb (Temik) 0.003 0.0015
Aldicarb Sulfone 0.002 0.001
Aldicarb Sulfoxide 0.004 0.002
Endrin 0.0002 0.0001
Lindane 0.004 0.002
Methoxychlor 0.1 0.05
Toxaphene 0.005 0.0025
24-D 0.1 0.05
2,4,5-TP (Silvex) 0.01 0.005
Total Trihalomethanes 0.1 0.05
Benzene 0.005 0.0025
Carbon Tetrachloride 0,005 0,0025
p-Dichlorobenzene 0.075 0.0375
1,2-Dichloroethane 0.005 0.0028
1,1-Dichloroethylene 0.007 0.0035
Methyl Tertiary Butyl Ether (MTBE) __ 0.04 002
Tetrachloroethylene 0.005 0.0025
1,1,1-Trichloroethane 0.2 0.1
Trichloroethylene (TCE) ' 0.005 0.0025
Vinyl Chloride 0.002 0.001
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TABLE 1. (continued)

Groundwater Quality Preventive

(milligrams per liter, except as noted)

C. Microbiological
Total Coliform
Bacteria zero zero

D. Radionuclides

e

Gross Alpha ‘

Particle Activity 15 pCi/liter 7.5 pCi/liter
Gross Beta

Particle Activity 4 mrem/yr 2 mrem/yr
Radium 226 and : '

Radium 228 combined 5 pCi/liter 2.5 pCi/liter

Note: Tt: numerical groundwater quality standards in these regulations are based primarily on the
maximum .ontaminant levels promulgated by the Rhode Island Department of Health in the Rules and
Regulations Pertaining to Public Drinking Water, December 1990, and amendments thereto. As additional
or revised maximum contaminant levels are adopted by the Rhode Island Department of Health, the new
or revised maximum contaminant levels are incorporated herein by reference as groundwater quality
standards for class GAA and class GA.
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(iii)  Current and future uses of surrounding property, groundwater and surface
water; )

(4) Violate or have any reasonable potential to cause a violation of surface water
quality standards established by the Rhode Island Water Quality Regulations for
Water Pollution Control, October 1988, and amendments thereto.

(b) In determining compliance with the groundwater quality standards for class GB and class
GC at a facility, the Director may consider the factors below, in addition to other relevant

information, provided by the facility owner or operator:
(1)  Surrounding groundwater quality;
(2) Groundwater classification surrounding the facility;

(3)  Surface water classification within the facility boundaries and surroundidg the
facility;

(4)  Current and proposed future uses of groundwater and surface water at or within the
facility boundaries;

(5)  Current and proposed future uses of the facility;

(6)  Uses of surrounding property, groundwater and surface water;

(7)  Hydrogeologic characteristics of the facility and surrounding the facility, including,
but not limited to, groundwater flow direction, hydraulic gradient, type of
subsurface materials, and depth to bedrock;

(8)  Actual and potential routes for human exposure and points of human exposure to
the pollutant(s);

(9) Man-made pathways for pollutant movement off-site, e.g., underground utility lines;
and

(10)  Persistence and mobility of the pollutant(s) in the subsurface and the toxicity of the
pollutant(s).

Section 11, REVIEW AND MODIFICATION OF GROUNDWATER CLASSIFICATION

11.01  Groundwater Classification Changes by the Director; The Director may from time to time

propose changes in the groundwater classifications as more information becomes available. The
changes shall be delineated in a manner consistent with section 9. At such time that the Director
proposes a change in the groundwater classification, the Director shall initiate rule-making

procedures. '
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11.02

11.03

11.04

11.05

11.06

11.07

Publi¢c Hearings: The Director may from time to time conduct public hearings to receive )
comment on the groundwater classifications, groundwater quality standards, and preventive ac
limits,

R for Modification of Ground Classificati

(a) Any person who may be substantially and specifically affected may petition the Director
to modify the classification assigned to particular groundwaters of the state.

(b) The peﬁﬁoner for a reclassification shall specify the precise boundary in question and
prove by clear, convincing and scientifically valid evidence that a reclassification is

consistent with sections 11.0S, 11.06, 11.07, or 11.08.

Reclassification Considerations: In evaluating a reclassification petition in accordance with

sections 11.0S, 11.06, 11.07, or 11.08, the Director shall consider the factors below, in addition to
other relevant information, provided by the facility owner or operator for the location in question:

(a)  Actual or potential threats to public health and/or the environment;
(b)  Surrounding groundwater and surface water quality;
(c)  Surrounding groundwater and surface water quality standards;

(d) Current and potential future uses of surrounding property, groundwater, and surface wa’,
and

(e) Local and regional groundwater flow direction.

Where it has been proven by clear, convincing and
scientifically valid evidence that the groundwater quality of an area meets the standards of a
higher quality groundwater classification than the current classification or that the classification
delineation pursuant to section 9.01(b) or 9.01(c)(2) is incorrect, the Director shall initiate rule-
making procedures to upgrade the groundwater classification.

: Where it has been proven by clear, convincing
and scientifically valid evidence that groundwater classified GAA is not in an area described in
section 9.01(a)(1)-(3), then and in that event, the Director shall initiate rule-making procedures
for reclassification of such groundwater to GA.

: Where it has been proven by clear,
convincing and sclenuﬁcally valid evidence that groundwater classified GAA or GA does not meet
the standards in section 10.02, the Director shall initiate rule-making procedures for
reclassification of such groundwater to GB, provided that the area in question is located within
one of the areas described below:

(a) Contiguous with an existing area classified GB pursuant to section 9.01(c)(1);
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(b)

(c)

Within the permanent waste disposal area at inactive landfills or disposal sites >r solid
waste, hazardous waste, or sewage sludge; or

The area immediately surrounding the waste disposal area, which the D. .ctor has
designated not suitable for public or private drinking water use, at the following inactive
and active facilities: landfills, land disposal sites for solid waste, hazardous waste, and
sewage sludge.

11.08 Downgrading of Groundwater Classification to GC

(a)

(®)

(c)

(d)

Groundwater reclassification to GC is required for proposed sites for solid waste landfills
and proposed sites for hazardous waste disposal facilities. Such facilities are the only uses
for which groundwater will be reclassified to GC.

Groundwater reclassification to GC will not be considered until an application for a solid
waste disposal license has been filed with the Department pursuant to the Rules and
Regulations for Solid Waste Management Facilities, January 1992, and amendments
thereto or pursuant to the Rules and Regulations for Hazardous Waste Generation,
Transportation, Treatment, Storage and Disposal, October 1988, and amendments thereto.

Groundwater currently classified GA and GB may be reclassified to GC for proposed sites
for solid waste landfills and proposed sites for hazardous waste disposal facilities.
Groundwater classified GAA or designated GAA Non-attainment shall not be reclassified
to GC.

In order to reclassify groundwater to GC, the applicant must submit to the Department a
site-specific study which demonstrates by clear, convincing, and scientifically valid evidence
that the groundwater quality standards for GC in section 10.03(a) will be met. The study
shall include, but not be limited to, the following:

(1) A locus map using the U.S. Geological Survey 7.5 minute quadrangle map;

(2) Site plan at an appropriate scale (minimum scale of one inch equals fifty feet
(1"=50")) to adequately show the location on and immediately surrounding the site
of the following: property boundaries, buildings and other structures, roads,
surface topography, surface water courses and wetlands, wells, water lines, sewer
lines, individual sewage disposal systems and other waste disposal areas, and any
other significant site features;

(3)  Depth to groundwater, water table elevations, hydraulic gradient, groundwater flow
direction, groundwater flow velocity, and water table map;

(4) Description of the unconsolidated materials (in both the unsaturated and saturated
zones), including permeability, porosity, degree of stratification, and the capacity for
pollutant attenuation;

(5)  Depth to bedrock and bedrock characteristics, to include, but not be limited to,
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(6)

M
(8)
®

(10)

(11)

(12)
(13)
(14)

(15)

weathering, jointing, faulting, fracture orientation and density;

Aquifer characteristics including saturated thickness, hydraulic conductivity, and

transmissivity;

Groundwater quality on-site and surrounding the site;

The hydraulic connection between nearby surface waters and groundwater;

Location and distance off-site of the nearest surface water body that will receive

runoff from the site and that surface water body that will receive groundwater flow

from the site and the water quality classification of these surface water bodies.

Public and private wells:

(i)  Determine the number and location of public wells within three (3) miles of
the site and the number and location of private wells within one (1) mile of
the site, or the number and location of such wells within alternative
distances agreed upon by the Director;

(ii) Determine or estimate the well depths;

Current and most probable future uses of surrounding groundwater and surf.
water;

History of site ownership and operation;
Volume and characteristics of the waste to be disposed of on the site;

Specific methods and procedures to be utilized in the construction, operation, and
maintenance of the facility necessary to contain or prevent migration of pollutants;

Evaluation of the potential for migration of pollutants from the site and
identification of potential impacts to groundwater and associated surface waters

from the proposal.-

Section 12. DETERMINATION OF COMPLIANCE WITH GROUNDWATER QUALITY STANDARDS
AND PREVENTIVE ACTION LIMITS

12.01 General: Compliance with the groundwater quality standards and preventive action limits shall
be determined through analytical tests of groundwater quality by the facility owner or operator.
Where applicable, the Director may also require analytical tests of the effluent prior to the
discharge to the groundwater. The Director may request verification of any test data or collect
separate samples if it is deemed necessary.
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(a) Groundwater samples and effluent samples shall be collected, stored, transported, and
analyzed in accordance with the most recent United States Envirc..mental Protection
Agency approved procedures; the most recent "Standard Methods for the Examination of
Water and Wastewater” (American Public Health Association, et al.); or alternative
methods approved by the Director.

(b) Groundwater and effluent sampling frequency and the list of parameters to test for shall
be proposed to the Director by the facility owner or operator. The Director's
determination of sampling frequency and the parameters to test for shall be made, in part,
utilizing information provided by the facility owner or operator regarding the type of
facility, waste generated, waste disposed of on site, materials stored or utilized on site and
any site specific hydrogeologic characteristics that may be required by the Director.

1202 Groundwater Monitoring Program

(a) Al facilities that are required by the Director to monitor groundwater quality pursuant to
these regulations and the Underground Injection Control Program Rules and Regulations,
May 1984, and amendments thereto, shall implement a groundwater monitoring program
approved by the Director. Groundwater monitoring done in compliance with the following
Department regulations and federal programs are exempt from the provisions of section
12.02 but shall comply with section 12.03 regarding termination of groundwater monitoring:

(1) Rhode Island Oil Pollution Control Regulations, December 1990, and amendments
thereto;

(2) Rhode Island Regulations for Underground Storage Facilities Used for Petroleum
Products and Hazardous Materials, April 1985, and amendments thereto;

(3) Rhode Island Rules and Regulations Pertaining to the Treatment, Disposal,
Utilization and Transportation of Wastewater Treatment Facility Sludge, March
1991, and amendments thereto; -

(4) Rhode Island Rules and Regulations for Solid Waste Management Facilities,
February 1991, and amendments thereto;

(5) Rhode Island Rules and Regulations for Hazardous Waste Generation,
Transportation, Treatment, Storage and Disposal, October 1988, and amendments
thereto;

(6) Rhode Island Rules and Regulations for the Investigation and Remediation of
Hazardous Material Releases, as promulgated;

(7)  Federal Comprehensive Environmental Response, Compensation and Liability Act
(42 USC 9601 et seq.); and

(8) Federal Resource Conservation and Recovery Act (42 USC 6901 et seq.).
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(b)  The groundwater monitoring program to be approved by the Director shall includ
minimum, the following:

(1) A locus map using the U.S. Geological Survey 7.5 minute quadrangle map;

(2)  Site plan at an appropriate scale (minimum scale of one inch equals fifty feet
(1"=50')) to adequately show the monitoring well locations, well casing elevations,
and the location on and immediately surrounding the site of the following:
property boundaries, buildings and other structures, roads, surface topography,
surface water courses and wetlands, wells, water lines, sewer lines, individual sewage
disposal systems and other waste disposal areas, and any other significant site
features;

(3) A sufficient number of wells (minimum of three) at the appropriate locations and
depths to permit detection of any pollutants in the groundwater;

(4) Well logs with detailed lithologic and well construction information; and
(5)  Sampling schedule pursuant to section 12.01(b).

(¢c)  Monitoring well construction shall be consistent with the standards set forth in Appendix
L

(d) Minimum site monitoring requirements:
(1)  The static water table elevation shall be recorded at the time of monitoring; and

(2) Alog contaxmng static water table elevations and the sample analyses shall be
maintained on-site by the facility owner or operator.

(e)  Copies of sample results and water table measurements shall be submitted to the Director
within thirty (30) days of the receipt of such information by the facility owner or operator.

(f) An approved groundwater'monitoring program shall be valid for a duration specified by
the Director.

(g) There‘shall be no change in a groundwater monitoring program without the approval of
the Director. The Director may require a change in an approved monitoring program
where such change is necessary to determine compliance with the groundwater quality
standards. -

(h)  Any person transferring ownership or control of a facility having an approved groundwater
monitoring program shall notify the Director of such transfer not less than thirty (30) days
prior to the effective date of such transfer.

(i) Groundwater monitoring subject to these regulations and the Underground lnjecti,
Control Program Rules and Regulations, May 1984, and amendments thereto, that was
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approved by the Director prior to the effective date of these regulations shall comply with
all provisions of this section except for 12.02(b)(3) and (4) and 12.02(c) within one year.

Termination of Groundwater Monitoring: Groundwater monitoring required by the Director shall

not be terminated without the approval of the Director.

(a) A facility owner or operator may petition the Director for termination of groundwater
monitoring when one of the following conditions is met:

(1)  For discharges to groundwater: The discharge to groundwater has ceased, the
discharge system has been closed in accordance with the appropriate state and
federal regulations, and there has been no violation of a preventive action limit or
groundwater quality standard at the points of compliance for the number of samples
and the time period established by the Director;

(2) At sites of groundwater remediation: There has been no violation of the
groundwater quality standards at the points of compliance for the number of
samples and the time period established by the Director; or

(3)  Atsites of suspected or potential discharges to groundwater and any other sites
required by the Director to monitor groundwater quality: There has been no
violation of the groundwater quality standards at the points of compliance for the
number of samples and the time period established by the Director.

(b)  Monitoring wells at sites where groundwater monitoring has been terminated shall be
abandoned in accordance with the procedures established in Appendix I.

Section 13, POINTS OF COMPLIANCE

13.01

13.02

13.03

General: Any point where the groundwater quality is monitored or where groundwater is
withdrawn for use, excepting points within a discharge zone or residual zone approved pursuant
to this section, may be used to determine compliance with the groundwater quality standards for
the area.

: : : ate ' \ and Preventive Action Limits:
The point or points of compliance to determine if pollutant concentrations are greater than a
groundwater quality standard or preventive action limit shall be established by the Director at any
point within or beyond the property boundary, provided that it is beyond a discharge zone, if such
zone is approved by the Director pursuant to section 13.03, and provided it is beyond a residual
zone, if such zone is approved by the Director pursuant to section 13.04.

Discharge Zone: In determining compliance with the groundwater quality standards and
preventive action limits in these regulations for an active discharge to groundwater, the Director
may approve, deny, or modify a discharge zone proposed by a facility owner or operator. A
groundwater monitoring program or revised groundwater monitoring program prepared pursuant
to section 12.02 shall be submitted to the Director at the same time that a discharge zone is
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proposed.

(a)  Within this discharge zone, the pollutant concentrations in groundwater are allowed to be
greater than the groundwater quality standards. Acceptable pollutant concentrations in the
groundwater within a discharge zone shall be determined by the Director on a case-by-case
basis. The Director may require that the groundwater quality within the discharge zone
be monitored.

(b)  The facility owner or operator proposing a discharge zone shall provide the Director with -
information on the site's hydrogeology and the characteristics of the discharge to
groundwater,

(c) Prior to approval of a discharge zone, the facility owner or operator shall demonstrate by
clear, convincing, and scientifically valid evidence that:

(1)  All practical alternatives to a discharge to groundwater have been evaluated and
no technically or economically feasible alternative exists;

(2) Every practical effort has been made to limit the pollutant concentrations in the
discharge to groundwater by such means as, but not limited to, reducing the
quantity of potentially contaminating substances in use, use of alternative
substances, changes in the operational procedures at the facility, and pretreatment
of the effluent;

(3) The area encompassed by the discharge zone is owned and controlled by the owner
or operator of the facility, and the discharge zone is limited to the smallest area
that is technically and economically feasible;

(4) The discharge to groundwater and the resulting groundwater quality in the
discharge zone do not represent a threat to public health or the environment;

(5) There will be no violation of the groundwater quality standards established in
section 10 beyond the discharge zone as a result of the proposed discharge;

(6) There will be no adverse impact on existing public or private drinking water wells
as a result of the proposed discharge; and

(7) The groundwater within the discharge zone will not cause a violation of the surface
water quality standards established by the Rhode Island Water Quality Regulations
for Water Pollution Control, October 1988, and amendments thereto as a result of
the proposed discharge.

13.04 Residual Zope: In determining compliance with the groundwater quality standards and preventive
action limits in these regulations for groundwater remediation activities, the Director ma
approve, deny, or modify the designation of a residual zone proposed by the facility owner‘

operator.
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(a)  Within this residual zone, the pollutant concentrations in groundwater are allowed to be
greater than the groundwater quality standards. Acceptable pollutant concentrations in the
groundwater within a residual zone shall be determined by the Director on a case-by-case
basis. The Director may require that the groundwater quality within the residual zone be
monitored.

(b)  Prior to approval of a residual zone, the facility owner of operator shall demonstrate by
clear, convincing and scientifically valid evidence that:

(1)  Every practical effort has or will have been made to decrease the pollutant
concentrations in the residual zone;

(2) The area encompassed by the residual zone is owned and/or effectively controlled
by the owner or operator of the facility, and the residual zone is limited to the
smallest area that is technically and economically feasible;

(3)  The pollutant concentrations in the groundwater within the residual zone do not or
will not represent a threat to the public health or the environment;

(4)  There will be no adverse impact on existing public or private drinking water wells
as a result of the residual zone;

(5) At the conclusion of the remediation activities, there will be no violation of the
groundwater quality standards established in section 10 beyond the residual zone;
and

(6)  The groundwater within the residual zone will not cause a violation of the surface
water quality standards established by the Rhode Island Water Quality Regulations
for Water Pollution Control, October 1988, and amendments thereto.

()  Residual zones approved pursuant to this section shall be designated non-attainment areas
pursuant to section 9.02.

Section 14, NOTIFICATION TO DEM OF VIOLATIONS OF PREVENTIVE ACTION LIMITS AND
GROUNDWATER QUALITY STANDARDS

14.01 Exemptions from Provisions of This Section:

(a) Owners or operators of facilities which, prior to the effective date of these regulations,
discovered groundwater quality at their facility does not comply with the groundwater
quality standards in these regulations, provided that such information was previously
reported to the Department; and

(b)  Persons with knowledge of analytical test results from private wells that serve properties
used exclusively for residential purposes.
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14,02 Owners or operators of facilities that did pot previously report to the Department the discov
prior to the effective date of these regulations, of groundwater quality at their facility that d
not comply with the groundwater quality standards in these regulations, must comply with the
notification provisions of these regulations, provided that the conditions requiring notification still
exist after the effective date of these regulations.

14.03 Notification: Facility owners and/or operators that discharge to groundwater or have had a
discharge or release to groundwater shall notify the Department when:

(a) A preventive action limit has not been met at any point of compliance at a facility that is
required by the Director to monitor groundwater quality and where the groundwater is
classified GAA or GA;

(b) A groundwater quality standard has not been met at any point of compliance at a facility
in any groundwater classification;

(¢) An alternative notification level established under a groundwater monitoring program
approved by the Director pursuant to section 12 or other groundwater monitoring program
approved by the Director pursuant to other regulations of the Department or the federal
government has not been met; or

(d)  The facility owner or operator has reasonable cause to believe that a discharge or release
has occurred which may result in the violation of a preventive action limit and
groundwater quality standard. Persons reporting spills of chemical and/or petrole
products to the Department pursuant to the immediate notification requirements of other
state or federal laws and regulations are exempt from provisions of this section.

14.04 mmediate Notification: Nothing in these regulations shall exempt facility owners or operators
from immediate notification requirements as set forth in other Department regulations.

14.05  Notification Deadlines

(a) Notification required in section 14.02 shall be made to the Department in writing within
six (6) months of the effective date of these regulations.

(b) Notification required in section 14.03 shall be made to the Department in writing within
fifteen (15) days after discovery of the occurrence requiring notification.

14.06  Notification Contents: Notification shall include, but not be limited to, the following:

(a) Name, address, telephone number of person notifying the Department and of the facility
owner or operator;

(b) Date and time of the dnscovery and the circumstances surrounding the dxscovery of the
occurrence requiring notification;

(¢)  Groundwater classification of the site;
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(d)  Location of the occurrence and a legal description of the site (plat and lot);

(e) Concentration of the pollutant(s) identified in the groundwater when notification is
pursuant to section 14.03(a)-(c);

(f)  Identification of the pollutant(s) in the discharge or release when notification is pursuant
to section 14.03(d);

(g) Initial determination of the source of the pollutant(s) and an estimate of the extent of
pollution; and

(h)  Measures taken or proposed to be taken at the time of notification.

14.07 Certification Requirements: The notification shall include a statement signed by the facility
owner or operator, or an authorized representative, that is responsible for the preparation and

submittal of the notification certifying, to the best of their knowledge, that the notification is
complete and accurate.

Section 15, FACILITY OWNER OR OPERATOR RESPONSES TO VIOLATIONS OF PREVENTIVE
ACTION LIMITS AND GROUNDWATER QUALITY STANDARDS

15.01 Yiolation of 3 Preventive Action Limit: When a preventive action limit has not been met, the

facility owner and operator are responsible for taking actions, which shall be subject to the
approval of the Director, to meet the following objectives at the point of compliance:

(a) Minimize the concentration of the pollutant in the groundwater where technically an
economically feasible; .

(b) Regain and maintain compliance with the preventive action limit, unless the Director
determines that it is not technically or economically feasible to attain the preventive action
limit concentration, in which case the owner or operator shall achieve compliance with the
lowest possible concentration that is technically and economically feasible; and

(c)  Ensure that the groundwater quality standard is met at any point of compliance.

15.02 Violation of a Groundwater Ouality Standard: When a groundwater quality standard has not

been met, the facility owner and operator are responsible for taking actions, which shall be subject
to the approval of the Director, to regain and maintain compliance with the groundwater quality
standard at the point of compliance.

15.03 i jolati i ion Limi i » Where
the Director has reason to believe that a discharge or release has occurred which is likely to enter
the groundwaters of the state and result in the violation of a preventive action limit and/or
groundwater quality standard, the Director is authorized to require the facility owner or operator
to take action pursuant to section 15.04. '
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responses the Dlrector may reqmre of the facnhty owner or operator when a preventxve action

limit or groundwater quality standard is not met at a point of compllance or a discharge or release
is suspected that may result in the violation of a preventive action limit or groundwater quality
standard at a point of compliance include, but are not limited to, the responses listed below. The
Director may require more than one response.

(a)
(b)

(©
(d)

(e)

)]
(8)
(h)
@)

1)
(k)
)

(m)

()

Resample groundwater quality at the point of compliance.

Collect and submit additional data on groundwater quality on site or surrounding the site,
hydrogeologic characteristics, and/or facility practices.

Arrange for the sampling of drinking water wells which may be adversely affected.

Install and sample monitoring wells. Such wells shall be in compliance with the
construction standards in Appendix I, unless otherwise approved by the Director.

Require the establishment of a groundwater monitoring program pursuant to section 12
or other groundwater monitoring program approved by the Director pursuant to other
regulations of the Department or the federal government, or require a change in an
existing groundwater monitoring program.

Require a revision of the operational procedures at the facility.

Require a change in the design or construction of the facility.

Require an alternate method of waste treatment or disposal.

Require the facility owner or operator to conduct a groundwater assessment and prepare
a report pursuant to section 15.06, or another report pursuant to other applicable
Department regulations, that is subject to the Director's review and approval. Based on the
results of this report, the Director may require further investigation.

Require cessation of any prohibited discharges to groundwater.

Require prohibition of an activity.

Require the facility owner or operator to provide drinking water to those persons that do
not have a potable water supply (for violation of groundwater quality standard only).

Require the facility owner or operator to conduct a groundwater investigation and prepare
a report pursuant to section 15.07, or another report pursuant to other applicable
Department regulations, to adequately assess the nature and extent of pollution. Such
report shall be subject to the Director’s review and approval.

Require remedial action to restore groundwatcr quality to levels established by the
Director pursuant to section 16.
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15.05 Determination of the Response: In evaluating a violation of a preventive action limit or

groundwater quality standard, and in determining the appropriate response required of the facility
owner or operator pursuant to section 15.04, the Director may consider the following information
provided by the facility owner or operator, in addition to all other relevant information:

(a)
(b)
(©)
(d)
()
0]
(8)

(b)

(a)

Surrounding groundwater quality;

Geographic extent of pollutant migration;

Hydrogeologic conditions;

Present and future uses of the groundwater on-site and in the surrounding area;

Reliability of sampling data;

Performance of the activities at the facility;

Water quality standards established by the Rhode Island Water Quality Regulations for
Water Pollution Control, October 1988, and amendments thereto, for those surface waters

receiving groundwater from the site; and

Other known or suspected sources in the area of the substance that is identified as in
violation of the preventive action limit or groundwater quality standard.

15.06 Groundwater Assessment Report

The groundwater assessment report shall be prepared by a person with appropriate
qualifications, and it shall include, but not be limited to, the following information, unless
otherwise specified by the Director:

(1)

@
)

(4)

)
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All-information previously reported to the Director pursuant to section 14 and/or
information reported to the Director in accordance with emergency response
procedures of other applicable state and federal laws and regulations. The facility
owner or operator may elaborate and expand on any and all information found in
previous reports. The facility owner or operator shall correct any incorrect
information or interpretations contained in previous reports as part of the site
characterization; .

A locus map using the U.S. Geological Survey 7.5 minute quadrangle map;

Description of past and present activities on the site, including a list of past owners
and operators of the site and approximate time periods of occupancy;

A compliance history of the site including any and all past environmental
enforcement actions and documentation of any past discharges or releases;

Site plan at an appropriate scale (minimum scale of one inch equals fifty feet
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(1"=50')) to adequately show the location on and immediately surrounding the site
of the following: property boundaries, buildings and other structures, roads, surface
topography, surface water courses and wetlands, wells, water lines, groundwater
monitoring wells, materials storage areas (including underground storage tanks),
sewer lines, individual sewage disposal systems and other waste disposal areas;

(6) Names and addresses of the owners and tenants of all properties that abut the site;

(7)  Description of the site's hydrogeology, including, but not limited to, depth to
groundwater, groundwater flow direction, and a description of the unconsolidated
materials, including soil characteristics;

(8) Location and distance off-site of the nearest surface water body that will receive
runoff from the site and the water quality classification of this surface water;

(9)  Location of public wells within three (3) miles of the site or within an alternative
distance of the site agreed upon by the Director;

(10) Information regarding private water supply as follows:

(i)  Location of private wells on those properties that are wholly or parti
within 500 feet of the site or a greater distance specified by the Direct

(ii) A description of the water supply sources and services available beyond 500
feet from the site and up to one mile from the site. The Director may
require more specific detail.

(11) Identification of the pollutant(s) and an estimate of the geographic extent and
volume of the affected area;

(12) A description of evidence of possible groundwater pollution, including, but not
limited to, free liquids, stained soil, stressed vegetation, and the presence and
volume of excavated materials.

(13) Results of any analytical testing of groundwater or soil on the site, including
identification of methods used and sampling protocols;

(14) Recommendations for further groundwater investigation, groundwater remediation,
or other actions; and

(15) Any other factors that the Director has reason to believe are necessary for an
~  adequate groundwater assessment.

(b)  Monitoring wells installed to collect groundwater quality data shall be in compliance w.
the construction standards in Appendix I, unless otherwise approved by the Director.

(c)  The groundwater assessment report and any associated progress reports shall include the
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following statements signed by an authorized representative of the party specified:

(1) Astatement signed by an authorized representative of the person who prepared the
groundwater assessment report certifying, to the best of their knowledge, the
accuracy of the information contained in the report; and

(2)  Astatement signed by the facility owner or operator responsible for the submittal
of the groundwater assessment report certifying, to the best of their knowledge, that
the report is a complete and accurate representation, and that it includes all known
facts about the discharge to groundwater or the release that has, or may result in,
the violation of a preventive action limit or groundwater quality standard.

15.07 Groundwater Investigation Report

(a) The groundwater investigation report shall be prepared by a person with appropriate
qualifications, and it shall include all the elements of a groundwater assessment report
described in section 15.06, and it shall also include, but not be limited to, the following

information:

(1)  Complete description of the site's hydrogeology, including, but not limited to, the
following:

(i)  Depth to groundwater, water table elevations, hydraulic gradient,
groundwater flow direction, groundwater flow velocity, and water table map;

(ii))  Description of the unconsolidated materials (in both the unsaturated and
_saturated zones), including permeability, porosity, degree of stratification,
and the capacity for pollutant attenuation;

(iii)) Depth to bedrock and bedrock characteristics;

(iv)  Aquifer characteristics including saturated thickness, hydraulic conductivity,
and transmissivity;

(v)  The presence and effects of both natural and man-made barriers to and
conduits for pollutant migration;

(vi)  Surrounding groundwater quality;
(2)  Description of the pollutant source and the events that caused the pollution;
(3)  Extent of soil pollution;
(4)  Extent of groundwater pollution; .

(5)  Map showing lines of equal pollutant concentrations in the groundwater; and
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(b)

(c)

(6) Conclusions based on the site data and recommendations for ground»\g’
remediation.

Monitoring wells installed to collect groundwater quality data shall be in compliance with
the construction standards in Appendix I, unless otherwise approved by the Director.

The groundwater investigation report and any associated progress reports shall include the
following statements signed by an authorized representative of the party specified:

(1) A statement signed by an authorized representative of the person who prepared the
groundwater investigation report certifying, to the best of their knowledge, the
accuracy of the information contained in the report; and

(2) A statement signed by the facility owner or operagor responsible for the submittal
of the groundwater investigation report certifying, to the best of their knowledge,
that the report is a complete and accurate representation, and that it includes all
known facts about the discharge to groundwater or the release that has, or may
result in, the violation of a preventive action limit or groundwater quality standard.

Section 16, GROUNDWATER REMEDIATION

16.01 General: When groundwater remediation is required by the Director pursuant to section 1’4
the facility owner and operator are jointly and severally responsible for designing and
implementing efforts to remediate the groundwater to achieve pollutant concentrations established

by the Director.
Exemptions

16.02

(a)

(b)

Groundwater remediation activities and groundwater remediation plans approved in
writing by the Director prior to the effective date of these regulations are exempt from the
provisions of section 16.06.

Groundwater remediation plans prepared in accordance with the Department regulations
and federal programs listed below are exempt from the provisions of section 16.06.

(1) Rhode Island Regulations for Underground Storage Facilities Used for Petroleum
Products and Hazardous Materials, April 1985, and amendments thereto;

(2) Rhode Island Rules and Regulations for the Investigation and Remediation of
Hazardous Material Releases, as promulgated;

(3) Federal Comprei:ensive Environmental Response, Compensation and Liability Act
(42 USC 9601 et seq.); and ,

(4)  Federal Resource Conservation and Recovery Act (42 USC 6901 et seq.).
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16.03 Groupdwater Quality Certification: Groundwater remediation plans, including those prepared

pursuant to these regulations and the regulations and programs specified in section 16.02(b)(1)-
(4), are subject to the requirements of groundwater quality certification in section 17.
[

16.04 Groundwater Remediation Objectives: Groundwater remediation activities shall be designed to

meet the following objectives:

(a) Protect public health and the environment;

(b)  Ensure compliance with the groundwater quality standards for the classification assigned
to the groundwater of concern;

(c)  Eliminate or contain the source of groundwater pollution and minimize the impacted area;

(d)  Achieve pollutant concentrations that are consistent with proposed and anticipated future
uses of the site;

(¢) Prevent an adverse impact on surrounding uses of property, groundwater and surface
water;

(f)  Prevent the violation of surrounding groundwater quality standards; and

(g) Prevent the groundwater at the remediation site from causing a violation of the surface
water quality standards established by the Rhode Island Water Quality Regulations for
Water Pollution Control, October 1988, and amendments thereto.

16.05 Considerations for Remediation Decisions: The determination by the Director of remediation

actions required of an owner or operator, the suitability of proposed remediation techniques, and
the acceptable pollutant concentrations that may remain in groundwater after remediation may
be based on, but not limited to, a consideration of:

(a)
(®)

(¢)
(9

(e)
49
8

Relative threat to public health and the environment from the facility;

The physical and chemical characteristics of the pollutant(s), including toxicity, persistence
and potential for migration;

Hydrogeologic characteristics of the site and surrounding the site;

Current and potential future uses of groundwater and surface water at the
site and surrounding the site;

Groundwater classification at the site and surrounding the site;
Other state and federal program priorities;

Relative potential for adverse impacts on surrounding uses of property, groundwater and
surface water;
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16.06

(h)
®

@

Relative potential for violation of surrounding groundwater quality standards;

Relative potential for the groundwater at the remediation site to cause a violation of the
surface water quality standards established by the Rhode Island Water Quality Regulations
for Water Pollution Control, October 1988, and amendments thereto; and

Reliability and technical feasibility of the proposed technologies for groundwater
remediation.

Groundwater Remediation Plan: Where required by the Director, a groundwater remediation
plan shall be prepared by the facility owner or operator.

(a)

(®)

The groundwater remediation plan shall consist of, at minimum, the following:

(1)  Groundwater assessment report pursuant to section 15.06, groundwater investigation
report pursuant to section 15.07 (if such report was required), and any additional
information the Director shall require;

(2)  Proposed method for remediation, to include, but not be limited to, the following:

(i)  Justification of the ability of the method to meet the remediation objectives;

(i)  Design standards and technical specifications for the design and constrm‘
of any equipment necessary for the proposed remediation;

(iii) Diagrams of any piping routes, instrumentation, and process flows;

(iv) Proposed plans for the disposal of any products or by-products from the
remediation activities;
(3)  Proposed schedule for implementation of the remediation plan; and

(4) Proposed groundwater monitoring program pursuant to section 12,

The groundwater remediation plan and any associated progress reports shall include the
following statements signed by an authorized representative of the party specified:

(1)  Astatement signed by an authorized representative of the person who prepared the
groundwater remediation plan certifying, to the best of their knowledge, the
accuracy of the information contained in the plan; and

(2) A statement signed by the facility owner or operator responsible for the preparation
and submittal of the groundwater remediation plan certifying, to the best of their
knowledge, that the plan is complete and accurate,

o

16.07 Approval of Groundwater Remediation: Groundwater remediation activities shall be propo:

and implemented by the facility owner or operator, and they shall be done in a manner approved
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by the Director through the issuance of an order of approval unless otherwise specified by the
Director. Emergency response procedures at sites of groun water pollution or the th-eat of
pollution are exempt from the provisions of this section, and such procedures shall be conducted
in accordance with other applicable state and federal laws and regulations.

(a)

(b)

(c)

(d)

Upon review of the groundwater remediation plan, the Director shall approve the plan,
approve the plan with conditions, require revisions to the plan, or deny approval of the
plan based on a determination of the plan's ability to meet the groundwater remediation
objectives in section 16.04.

Orders of approval for groundwater remediation shall be valid for a time period specified
by the Director.

Any person transferring ownership or control of a facility having an approved groundwater
remediation plan shall notify the Director of such transfer not less than thirty (30) days
prior to the effective date of such transfer.

Implementation of remedial activities approved by the Director does not discharge or
otherwise release the facility owner or operator from responsibility for any adverse impacts
to public health and the environment caused by pollutants in the groundwater at the site.

Section 17, GROUNDWATER QUALITY CERTIFICATION

17.01

Applicability: In order to determine compliance with groundwater classification, groundwater
quality certification is required for proposed facilities and activities that have an actual or
potential adverse impact on groundwater quality, including certain facilities and activities with no
designed discharge to groundwater. Groundwater quality certification by the Department's
Groundwater Section shall be a requirement for final Department approval of the applications
or requests for the approvals, licenses, certifications, etc. below:

(a)

(b)

(©

C)

Department approvals for groundwater remediation plans (including, but not limited to,
remediation pursuant to: Rhode Island Regulations for Underground Storage Facilities
Used for Petroleum Products and Hazardous Materials, April 1985, and amendments
thereto; Rhode Island Rules and Regulations for the Investigation and Remediation of
Hazardous Material Releases, as promulgated; federal Comprehensive Environmental
Response, Compensation and Liability Act (42 USC 9601 et seq.); and federal Resource
Conservation and Recovery Act (42 USC 6901 et seq.));

Solid waste disposal licenses (Rhode Island Rules and Regulations for Solid Waste
Management Facilities, February 1991, and amendments thereto);

Hazardous waste treatment, storage, and disposal licenses (Rhode Island Rules and
Regulations for Hazardous Waste Generation, Transportation, Treatment, Storage and
Disposal, October 1988, and amendments thereto);

Department approvals for land disposal, land application, and composting of sewage sludge
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(Rhode Island Rules and Regulations Pertaining to the Treatment, Disposal, Utili
and Transportation of Wastewater Treatment Facility Sludge, March 1991, and
amendments thereto);

(e) Department approvals for individual sewage disposal systems designed to treat ten
thousand (10,000) gallons or more per day (Rhode Island Rules and Regulations
Establishing Minimum Standards Relating to Location, Design, Construction, and
Maintenance of Individual Sewage Disposal Systems, December 1989, and amendments
thereto);

(f)  Water quality certification for upland dredge disposal (Rhode Island Water Quality
Regulations for Water Pollution Control, October 1988, and amendments thereto); and

(8) Any other department approval, license, certification, etc. for an industrial, commercial or
institutional facility which has a reasonable potential for adversely impacting groundwater
quality as determined by the Director.

17.02  Groundwater Ouality Certification Review

(a) The applicant or, at the Department's discretion, a division of the Department shall notify
the Department's Groundwater Section in writing of applications or requests for the
Department approvals, licenses, certifications, etc. in section 17.01(a)-(g).

(b)  The applicant shall provide information necessary for groundwater quality certification
review. The review of proposals for groundwater quality certification will initially depend
on the information provided to the Department division or section that received the
application or request for the approvals, licenses, certifications, etc. listed in section
17.01(a)-(g). Additional information may be required in order to adequately review a
proposal for groundwater quality certification.

(c)  After reviewing a proposal, the groundwater quality certification shall be approved, denied,
or approved with conditions and forwarded to the applicant and the Department division
or section that received the application or request for the approval, license, certification,
ete. listed in section 17.01(a)-(g).

(d) Failure to obtain groundwater quality certification shall be independent and sufficient
grounds for Department denial of the application or request for the approvals, licenses,
certifications, etc. listed in section 17.01(a)-(g).

17.03 Criteria for Groundwater Ouality Certification Approvals: Facility owners or operators that are

requesting groundwater quality certification must show by clear, convincing and scientifically valid
evidence that:

(a) There is no substantial likelihood for violation of the groundwater quality standardsg
section 10, except within an approved discharge zone or residual zone pursuant to sec
13 as a result of the proposed project requiring groundwater quality certification; and
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17.04

(b)  There is no substantial likelihood for groundwater impacted by the proposed project
requiring groundwater quality certification to cause a violation of surface water quality
standards established by the Rhode Island Water Quality Regulations for Water Pollution
Control, October 1988, and amendments thereto.

w. i ificati W jation: Groundwater quality
certification shall be required for all proposed groundwater remediation plans prepared pursuant
to these and other state and federal regulations. Groundwater remediation activities and
groundwater remediation plans approved by the Director in writing prior to the effective date of
these regulations are exempt from the requirement to obtain groundwater quality certification.

(a)  The Director's review of proposed groundwater remediation plans for groundwater quality
certification shall be based on the ability of the remediation activities to meet the
groundwater remediation objectives in section 16.04.

(b)  Proposed termination of groundwater remediation activities and proposed changes in an
active groundwater remediation plan that are deemed significant will require groundwater
quality certification. Significant changes are defined as:

(1)  Establishment of a residual zone pursuant to section 13;

(2) Any change in the operation of remediation activities that will result in pollutant
concentrations in groundwater greater than that concentration proposed in the
original or most recent groundwater remediation plan; and

(3)  Anychange in the operation of remediation activities that will result in groundwater
quality achieving the desired pollutant concentrations over a longer period than
what was proposed in the original or most recent groundwater remediation plan.

Section 18, WELLHEAD PROTECTION AREAS

18.01

18.02

Delineation of Wellhead Protection Areas: The Director shall delineate wellhead protection

areas for the public water system wells in Rhode Island. This delineation shall be done in
accordance with the requirements of the "Rhode Island Wellhead Protection Program,” Rhode
Island Department of Environmental Management, February 1990, and any amendments thereto.

Wellhead Protection Area Maps: The wellhead protection areas shall be delineated on 1:24000
scale maps. The 1:24000 scale maps shall be on file for review at the Rhode Island Department
of Environmental Management, Groundwater Section, 291 Promenade Street, Providence, RI
02908. Smaller scale maps may be made available from the Department at the above address.
The Director shall establish an appropriate fee, which shall be based on the costs of map
reproduction, for copies of the wellhead protection area maps.
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Section 19, VARIANCES .

19.01

19.02

Variance Requests: A facility owner or operator may submit a written request to the Director
for a variance from any of the provisions of these regulations. Such request for a variance shall
include at a minimum:

(a)

®)

(c)

(d)

(¢)

Name and address of the facility owner or operator, and the name and location of the
facility for which the owner or operator seeks a variance;

A list of the names and addresses of the owners and tenants of all properties that abut the
facility;

Identification of the specific section or sections of the regulations from which a variance
is requested;

A statement of the reasons for which the facility owner or operator seeks a variance. This
statement shall specify the reasons that the facility owner or operator is unable to comply
with these regulations, why a variance is necessary, and the reasons why a hardship is
alleged. The person seeking the variance should separately and by number list each reason
and any other mitigating factors he believes the Director should consider; and

An explanation that the alternative procedures requested are substantially equivale
the regulations herein in achieving protection of the public health and the cnvironn*

Vari Decisi

(a)

(b)

(©

The Director may issue a variance under this rule when the facility owner or operator
proves by clear, convincing and scientifically valid evidence that:

(1)  Compliance with these rules would cause unreasonable or undue hardship;

(2) The issuance of the variance will have no adverse effect on public health and the
environment; and

(3)  The alternative procedures requested are substantially equivalent to the regulations
herein in achieving protection of the public health and the environment.

If the Director determines that there is widespread public interest or that the variance
request raises major issues that could affect other facilities, then the Director may schedule
a public hearing to solicit public comment prior to rendering a decision on the variance

request.

The Director’s decision to grant or deny a variance shall be in writing and may, as a
condition of granting the variance, impose appropriate requirements necessary to prot
the public health and the environment. 6
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Section 20, APPEALS

20.01 Where a groundwater quality certification constitutes a requirement for a license, permit or
approval referenced in other rules and regulations promulgated by the Department, all appeals
of such groundwater quality certification decisions shall be initiated following and in conjunction
with a decision on the pending license, permit or approval.

20.02 Any person affected by a ecision of the Director pursuant to these regulations may, in
accordance with the Administrative Rules of Practice and Procedure for the Department of
Environmental Management, file a claim for an adjudicatory bearing to review the decision. The
party appealing a Department decision bears the burden of proving that their application complies
with all requirements of the rules and regulations herein.

Section 21, SUPERSEDED REGULATIONS
On the effective date of these regulaﬁom, section 9.03 (Monitoring Well Abandonment) of the Rules and
Regulations Governing the Enforcement of Chapter 46-13.2 Relating to the Drilling of Drinking Water

Wells, filed with the Secretary of State December 15, 1989, is hereby revoked and superseded by section
9.0 of Appendix I of the regulations herein.

Section 22, PENALTIES

Penalties will be assessed in accordance with the Department's Rules and Regulations for the Assessment
of Administrative Penalties for any violation of these regulations.
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The foregoing regulations are hereby approved for filing with the Secretary of State in accordance witn
Chapters 42-35, 42-17.1, 42-17.6, 46-12, 46-13.1, 23-18.9, and 23-19.1 of the General Laws of Rhode Island,
1956, as amended.

Attest a true copy.

ENVIRONMENTAL STANDARDS BOARD

Béara! geBuono 65 at

Director of Health

-/7544/{'1- {-33-492
5,/. H J.Baird [/ f Date
Director of Administration

Louise Durfee Date
Director of Environmentdl Management '
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The foregoing "Rules and Regulations for Groundwater Quality", after due notice and hearing, are
hereby adopted and filed with the Secretary of State, this 29 74 dayof _ Aay 1992, to become
effective twenty (20) days thereafter, in accordance the provisions of Chapters 42-35, 42-17.1, 42-17.6, 46-
12, 46-13.1, 23-18.9, and 23-19.1 of the General Laws of Rhode Island, 1956, as amended.

ng N2

Louise Durfee, Dire
Department of Environmental agement

Notice given on: March 20, 1992
Public hearing held: Aprl 7, 1992
Filing date: Moa iy 29 /992
Effective date: Tune /8 /992
RECEIV tb
MAY 79 1w/
oL o

I hereby certify that the enclosed is a true and accurate copy of
the regulations being filed with the Secretary of State on the

29 th _ day of ﬂa}/ , 1992
s 7 210
NOTARY PUBLIC

My commission expires:
June 36] 199 3

‘im?

N

ooy \.(,'.'
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1.0

2.0

3.0

4.0

5.0

APPENDIX I

Monitoring Well Construction Standards and Abandonment Procedures

Applicability, The monitoring well construction standards herein apply to all permanent
monitoring wells installed pursuant to these regulations. A monitoring well is designated
permanent if it exists for more than 120 days. Section 9 of this appendix on monitoring well
abandonment applies to all permanent and non-permanent monitoring wells,and it applies to
those piezometers where improper abandonment would result in a reasonable likelihood of
groundwater pollution. Additional requirements may be specified by the Director. Any exception
to these standards requires prior approval by the Director.

Prevention of Groundwater Pollution: During well construction, every appropriate precaution
shall be taken to prevent introducing pollutants into the groundwater, to include, but not be
limited to, steam cleaning and washing of drilling rigs and proper cleaning and storage of well
casing. Only potable water shall be used in well construction unless otherwise approved by the

Director.

Well Casing: All permanent groundwater monitoring wells shall be constructed of PVC well
casing material. All casing shall have a minimum inside diameter of 2.0 inches. Monitoring wells
constructed in unconsolidated material less than 100 feet in depth shall be constructed using a
minimum of schedule 40 PVC. Wells greater than 100 feet shall be constructed using a minimum

of schedule 80 PVC.

3.1  Assembly and Installation: All casing shall be constructed of flush threaded joints or
threaded coupling joints. All joints shall be fitted with an "O" ring or wrapped with teflon

tape. Solvent welded joints are not permissible without prior written permission of the
Director. '

3.2  Exceptions: The Director may allow alternate well casing material if the pollutant
concentrations or geologic setting require an alternative construction. Alternative materials
include but are not limited to: (a) Teflon; (b) stainless steel; or (¢) uncoated or galvanized
steel.

Well Screen: The well screen slot size shall retain at least 90% of the grain size of a filter pack
or at least 60% of the grain size of the collapsed formation. Well screens on water table wells
shall not exceed 15 feet in length. Well screens for piezometers shall not exceed S feet in length.
Well screens shall be factory slotted. A bottom cap and sump sediment trap shall be installed.

Filter Pack: The filter pack shall be chemically inert, well rounded and well sorted glass beads
or silica-based sand or gravel of uniform grain size. The filter pack must minimize the amount
of fine material entering the well, and it must not inhibit the flow of water into the well. The
filter pack shall extend no more than S feet above the well screen. The filter pack shall not

pollute groundwater,
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6.0

7.0

8.0

9.0

Sealing Requi )
6.1  Filter Pack Seal: All monitoring wells installed with a filter pack shall be constructed with
a top of filter pack seal.

6.2  Annular Space Seal; All momtonng wells shall be installed with an annular space seal that
has a permeability of 1 x 10”7 centimeters per second or less.

63  Ground Surface Seal: All monitoring wells shall be constructed with a continuous pour
concrete ground surface seal. The ground surface seal shall extend to a minimum of 40
inches below the land surface and shall be flared such that the diameter at the top is
greater than the diameter at the bottom. The top of the ground surface seal shall be.
sloped away from the well casing and shall be imprinted with the designation of the
monitoring well.

Protective Cover Pipe: The protective pipe shall consist of a minimum 4 inch diameter metal
casing with locking cap. The protective pipe shall extend from the bottom of the ground surface
seal to a minimum of 24 inches above the land surface. There shall be no more than 4 inches
between the top of the well casing and the top of the protective pipe. The monitoring well
designation shall be indicated clearly on the protective cover pipe. A gas vent and a drain hole
shall be installed. A high visibility guard post to prevent destruction of the well may be required.
The Director may request additional protective devices as necessary. "Road boxes" will
acceptable in locations where protective cover pipes are not suitable. All road boxes shall
locking and water tight.

Well Development: Development of all monitoring wells shall be performed no earlier than 48
hours after installation and before the initial water quality samples are taken. The goal of well
development is to produce water free of fine sand and coarser material, all drill cuttings, and
drilling fluids.

Monitoring Well and Pi Aband ,

9.1 Genperal: All monitoring wells and applicable piezometers as described in section 1.0 of
this appendix that are no longer used to gather information on geologic or groundwater
properties shall be abandoned pursuant to the provisions of section 9.2 of this appendix
within 60 days after its use has been terminated, unless written approval is received from
the Director for continued use.

9.2 Ahandgmhmdum The well shall be checked from the land surface through the
entire depth of the well before it is sealed to ensure against the presence of any
obstructions that will interfere with sealing operations.

(a)  Wells constructed with an annular seal shall be abandoned by cutting off the casing
a minimum of 4 feet below land surface. The remaining casing shall be complete
filled with a neat cement grout or bentonite-cement grout. The remaining h
volume shall be backfilled with natural material, with the following exception:
where backfilling with natural material would result in a grout plug less than 4 feet
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(b)

DEM-GW01-92, May 92

long, the hole shall be filled to approximately one foot from the ground surface with
the neat cement grout or bentonite-cement grout.

Wells not known to be constructed with an impermeable annular seal shall be
abandoned by completely removing the well casing and sealing with neat cement
or bentonite-cement grout to approximately one foot from the ground surface. If
the casing cannot be removed during the abandonment of a well, the casing shall
be thoroughly ripped or perforated from top to bottom, except that perforations will
not be required over intervals of the well that are sealed with cement. The
screened portion of the well and the annular space between the casing and the
drillhole wall shall be effectively and completely filled with cement or bentonite-
cement grout applied under pressure.

42



<y

| |

<——f—— weLL cap
GAS VENT TUBE ——» "
GAS VENT [_. <— STEEL PROTECTOR CAP WITH LOCKS

DRAIN HOLE
N

GROUND SURFACE

GROUND SURFACE SEAL

<—— ANNULAR SPACE SEAL

M ']
&
Q
N
g - -
g
>
\ fe— FILTER PACK SEAL
R .7 J@=— FILTER PACK
a2 § A .
Lt Rl T WATER TABLE
w [PLEERE
§ T E 8 .| |e— SCREENED INTERVAL
o = el
g R g o
‘ ' '.": 0
el B E e
. = ST
ALY " SUMP/SEDIMENT TRAP /32 24=
"._| 3 /@“i o 0c 0Pt metes o5 Syl >\‘ .“' I'I\\’)
7% BOTTOM CAP X2/ V2w, ZL5%
. N/ ﬁ@‘“'!«“.‘..'e’""“ffln)\\"/“ﬁtﬂf?}&’c‘.
%\‘\ﬂ 4 ’,‘}-‘-"‘4?@4"/\41& W . "\\"_::{\\\

CROSS-SECTION OF TYPICAL MONITORING WELL

After US EPA, 1986, RCRA Groundwater Monitoring Technical Enforcement Guidance Document



APPENDIX II

Groundwater Classification Map
(8.5" x 11%)

Note: This is a generalized, unofficial map of the groundwater classifications. The official delineations
were done at the 1:24,000 scale using the United States Geological Survey 7.5 minute quadrangle
maps. These delineations are on file at the office of the Department's Groundwater Section.
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GROUNDWATER CLASSIFICATION

RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

(Not an Official M’
See Notes Below)
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NOTES:
Groundwater classifications were defineated on 124,000 scde U.S. Geological Scale 1:420,0

Survey quodrangle maps. Refer to these maps ot the Groundwater Section, RDEM,
for the official delnection of the groundwater classifications.

Smol arecs of groundwoter clossifisd GO e not evident on above map.

Within the groundwater clossified GAA and CA on the above map ars areas where
ROEM hos determined that the groundwater does not mest the stondards for GAA end
GA. These orecs are coled CAA Non—ottainment ond GA Non-gttcinment, ond the
long-term qodl is resioration to GAA end GA stondards. Refer to the lorger

scole maps produced by RIDEM for the delineation of these nonattainment oreas.




" APPENDIX II1

Map of Groundwater Reservoirs and the Critical Portions of Their Recharge Areas
o (8.5"x 11")

RECEIVED
MAY 39 1082
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NOTES: RIDEM did not delineate recharge areas to those groundwater reservoirs or

GROUNDWATER RESERVOIRS AND THE CRITICAL
PORTIONS OF THEIR RECHARGE AREAS

Groundwater Reservoirs
~  Soturated Thickness > 40 feet
Transmissivity > 4000 ft.sq./day

Critical portions of the rechorge
oress to groundwater reservoirs
os delineated by the RI Dept.
of Environmental Management

Town Boundaries

Groundwater Reservoirs:

. Upper Branch

. Slatersville

. Lower Bronch -
Blockstone

. Blackstone

. Lower Blackstone -
Moshassuck
. Abbott Run

. Ten Mile
Providence i
. Barrington

. Mishnock

. Hnt

. Annoquatucket
. Pettoquomscutt
. Chipuxet

-
-
-

~N QWD VNWNARULN—=2OWWOO DN (3. 3 CA N> —

portions of groundwater reservoirs where the groundwater qualiity is known
or presumed to be unsuitable for drinking water use without {reaiment.

The groundwater reservoirs were initiofly defineated by the R. Water
Resowrces Board Three groundwater reservoirs (§12, 14, 1) were modified Seed of Covinrars o Hopar Eda
A

by DEM using dota from the U.S. Geologicd Survey. :g-_ m
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RHODE ISLAND WATER QUALITY STANDARDS . .= .,

(Rhode Island Department of Env.iroﬁmen-tal Management, Division of Water

Resources; Rhode Island Water Quality Regulations for Water Pollution Control,

Section 6 — Water Quality Standards; Adopted December 20, 1984, Effective January
9, 1985; Amended effective October 28, 1988)

6.1 Purpose. A water quality standard
defines the water quality goals of a water
body, or portion thereof, by designating
the use or uses to be made of the water
and by setting criteria necessary to protect
the uses. Water quality standards are in-
tended to protect public health or welfare,
enhance the quality of water and serve
the purposes of the Clean Water Act (the
Act) and Chapter 46-12 of the General
Laws of Rhode Island. “Serve the pur-
poses of the Act” (as defined in Section
101(a)(2) and 303(c) of the Clean Water)
means that water quality standards
should, whenever attainable, provide wa-
ter quality for the protection and propaga-
tion of fish, shellfish and wildlife and for
recreation in and on the water and take
into consideration their use and value of
public water supplies, propagation of fish,
shellfish, and wildlife, recreation in and on
the water and agricultural, industrial, and
other purposes including navigation.

Such standards serve the dual purposes
of establishing the water quality goals for
a specific water body and serve as the
regulatory basis for the establishment of
water-quality-based-treatment controls
and strategies beyond the technology-
based levels of treatment required by Sec-
tions 301(b) and 306 of the Clean Water
Act.

6.2 Water Use Classification — The
waters of the State shall be assigned to
one of the classes listed below. Each class
is defined by the most sensitive, and there-
fore governing, uses which it is intended to
protect:

6.21 Freshwater —

Class A — (drinking) water supply
Class B — public water supply with ap-
propriate treatment
— agricultural uses
— bathing, other primary con-
tact recreational activities

7-20-90

— fish and wildlife habitat

— boating, other secondary con-
tact recreational activities
— fish and wildlife habitat

industrial
cooling

Class C

processes and

*Class D— migration of fish
— good aesthetic value

*Class E-— Nuisance conditions; uses
limited to:

— certain industrial processes
and cooling

— power

— navigation

®Classes D and E shall be used to
describe an existing condition only, and
shall not be considered an acceptable goal
for classification of any water.

6.22 Sea Water —
Class SA—  bathing
recreation

and  contact

— shellfish harvesting for direct
human consumption

— fish and wildlife habitat

Class SB— shellfish harvesting for hu-
man consumption after
depuration

— bathing, other primary con-
tact recreational activities

— fish and wildlife habitat

Class SC— boating, other secondary con-
tact recreational activities

— fish and wildlife habitat

— industrial cooling
— good aesthetic value

Published by THE BUREAU OF NATIONAL AFFAIRS, INC , Washington, D.C. 20037

-6.3 Water Quality Criteria — The fol-
lowing physical, chemical and biological
criteria are parameters of minimum water
quality necessary to support the water use
classifications of subsection 6.2 and shall
be applicable to all waters of the State.

6.31 General Criteria — The following
minimum criteria are applicable to all wa-
ters of the State, unless criteria specified
for individual classes are more stringent:

1. At a minimum, all waters shall be
free of pollutants in concentrations or
combinations that will:

(a) Adversely affect the composition of
a bottom aquatic life;

(b) Adversely affect the physical or
chemical nature of the bottom;

(c) Interfere with the propagation of
fish and shellfish; or,

(d) Undesirably alter the qualitative
and quantitative character of the biota.

2. Aesthetics — all waters shall be free
from pollutants in concentrations or com-
binations that:

(a) Settle
deposits;

(b) Float as debris, scum or other mat-
ter to form nuisances;

(¢) Produce objectionable odor, color,
taste or turbidity; or,

(d) Result in the dominance of nuisance
species.

3. Radioactive substances - The level of
radioactive materials in all waters shall
not be in concentrations or combinations
which would be harmful to human, animal
or aquatic life, or result in concentrations
in organisms producing undesirable
conditions.

4. Nutrients - Nutrients shall not exceed
the site-specific limits negeseary_to. control
accelerated or cultural e

to form objectionable
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STATE WATER LAWS

Best Management Practices shall be used
to contro! sedimentation and erosion.

5. Thermal Mixing Zones - In the case
of thermal discharges into tidal rivers or
estuaries, or fresh water streams or estu-
aries, where thermal mixing zones are al-

* < Jowed by the Director, the mixing 2one

will be limited to no more than 1/4 of the
cross sectional area and/or volume of river
flow, stream or estuary, leaving at least
3/4 free as a zone of passage. In wide

estuaries and oceans, the limits of mixing
2ones will be established by the Director.

6. Non-thermal Mixing Zones - In ap-
plying these standards the Director may
recognize, where appropriate, a limited
mixing zone or zone of initial dilution on a
case-by-case basis. The locations, size and
shape of these zones shall provide for the

maximum protection of aquatic resources. -

At a minimum, mixing zones must:
(a) Meet the criteria for aesthetics;

3

Environment Reporter

(b) Be limited to an area or volume that

will minimize interference with the desig-

nated uses in the segment;

(c) Allow an appropriate zone of pas-
sage for migrating fish and other rgan-_
isms; and s

(d) Not result in substances accumulat-
ing in scdiments, aquatic life or food

~chains to exceed known or predicted safe
exposure levels for the health of humans . -

or aquatic life.
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hiceolved oxygen
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floating solids-
nils-qrease-scum

Color and turbidity

Total Coliform
bacteriaZz100 ml

recal coliform
bacteria/z100 ml

Taste and odor
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6.32 clase-Specific Criteria - Fresh Watecs
Closs A Clase B Class C Clase D
75! t . o 75% urat 16 Ninimum S A minimum of
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1

occurs.,
None Allowable.

None other than of
natural origin. Not to
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ground is
Yr have mgre than ’ 108
ncrease in turbid t{
wvhen the backaro\md [
more than 50 NTU.

Not to exceed a wedian
value of 100 and not
more than 10% of the
samples shall exceed
a value of 500.

Not to exceed a median

value of 20 and not wmore
than 10% of the samples
gzgll exceed a value of

None other than of
natural oriqin.

occurs.
None Allowable.

None_ in such concen
tr-t ons that mld

r any us specift-
f:lly assi m::ﬁ- —

ca..’.llot. O @XcC gﬁ.
over C| rYu wvhen
backg rouna 50 lﬂ'\! or
le-o or have more

increase in turb dty

vhen the background
msore than 50 RTU.

Not to ewxceed a median
value of 1 ooo and not
more than 0% of the
samples shall exceed

a value of 2,400. "

Not to ewceed a median
value of 200, and R:t
wore than 208 of
samples shall exceed
a value of 5S00.

¥one in such concen-
}ratlono that would

"C. [
epecif1cal1y"adslonea
n edible
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result m t
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ically assigned to this

Class. Not to exceed 10 NTU.

over background when the

background is 50 NTU or
less, or have more than a
20% Increase in turbidity
when the background is

more than §0 NTU.
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Criterion Class A° . Class B Class C Class D g
pH As naturelly occurs. ‘iil;_;&.:!l&"‘.. natu- 6.0 - 8.8000 6.0 - 9.0
} <
Allowable None o .ch None except re the
{reperature natur.}h::’l;'j',..? of thol vll ... thul wil rfm tho increase wlill not
tncrease any usages om uy any us .ll cred the oco-ondod
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or ve water use, .nd n no
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/ . L advoroo Yy effect the wmost sensitive use of the w boay e .t. t!&o‘l.?rlv:-r."..
c. T smbient eoncontntlon Yf t rol nt_ in & water u’ E‘:ﬁf" the Director
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¥ 6.3) Class-Specific Criteria - Sea waters S
5 Criterion Class SA Class_s8 Clage _SC m
i Piacolved oxygen 1 than 6.0 Mot less than $.0 Mot le=s than 8 @
i ”O;l :g'nny place or ng/1 a:qnny.place or durlnq‘nt loaot ?2 hour. ;
¢ t:ne except as nat- time, except as nat- of anl 24-hour period Z
B urally occurs. urally occurs. not leéss thnn mng/1l at O
13 ."¥e lace or time s
; as naturally ES
3 occur-. '
¢ Slydgr deposits-~ ble " at smount m
A 'ol|1 re(sgeo None allowa one allowable lg:: .l ?t !rol . T
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{ v dlnq appropria reat« %
Color and turbidity ¥one in such concen- None in such concen~ None in such concen- S
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Trtal Coliform
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o
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this Class.

such conce
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samples shall exceed o

shall excerd a value of

50.¢ . . value of 500. . s Class. S
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6.4 Water Quality Standards — All wa-
ters of the State have been categorized
according to the water use classification of
subsection 6.2 based on considerations of
public health, recreation, propagation and
protection of fish, shellfish, and wildlife,
and economic and social development. The
waters of the State are classified accord-
ing to the list of water segments in Appen-
dix A.

All small streams tributary to Class A
waters shall be Class A. All other small

streams where the classification is not in-.

dicated shall be Class B. All other fresh
waters not classified shall be considered to
be Class A until classified. All sca waters
not classified shall be considered to be
Class SA until classified.

6.41 Applicable Conditions — These
water quality standards apply under the
most adverse conditions, as determined by
the Director according to sound engineer-

ing and scientific practices. For fresh wa- classification as designated in subsection
ter, most adverse conditions shall include a 6.2 shall be considered in violation of its
minimum average daily flow for seven water quality standard and unsatisfactory
consecutive days that can be expected to for the uses indicated for that class, except
occur once in ten years. For tidal waters, for any designated uses which the Director
most adverse conditions shall mean when determines are not affected by the particu-
the most unfavorable hydrographic and lar criterion which is violated. Classes D
pollution conditions occur at the particular and E shall be used to describe an existing
point of evaluation. - condition, and shall not be considered an

6.42 Federal Approval — These water acceptable goal for classification of any

. . water. Freshwaters falling below any crite-
g;m:;::' :?:‘g:i:dt:ag: ;:E.ﬁ.zmmaﬁm” l rion for Class D shall be considered to be

. .-in a nuisance condition. Waters in their -
tion 303(c)(2) of the Clean Water Act. -“natural hydraulic condition may fail to

6.43 Periodic Review - The Water meet their assigned water quality criteria
Quality Standards shall be reviewed peri- from time to time due to natural causes,
odically and amended as necessary pursu- without necessitating the modification of

ant 10 section 18 of th ons. assigned water use classifications.
ese regulations 6.6 Symbolic Representative f Water

65 Low Quality Water — Any water Quality Standards. — The Director shall
whose quality falls below any of the crite- issue maps from time to time which indi-
ria of subsection 6.3 corresponding to its cate assigned water use classification.

Appendix A: Water Quality Class{fication Descriptions ’ ’ - o8

The chart used to delineate the
seawater conditions and classification
zones is the National Oceanic and Atmo-
spheric Administration — U.S. Depart-

of Clear River

Chepachet River, including

Keech Pond and Smith and

ment of Commerce, United States, East 1983, 13221. True bearings are used in
Coast, Rhode Island - Massachusetts, the narrative description of the water
Narragansett Bay. National Chart Cata- bodies. . : .
log No. 1, Panel G, 3rd Ed., May 28,

BLACKSTONE RIVER DRAINAGE
BASIN
PRESENT WATER
CUALITY CONDITIONS  CLASSIFICATION
' B B

Sayles Reservoir, to dam at

Chepachet

Sucker Brook, including Suckar B B
Pond ard Steare's Ford, to

confluence with Chepachet

River, and Spring Grove

Brook, including Spring

Grove Ford to confluence
with Chepachet River

Chepachaet River from dam at ¢ B
Chepachet to confluence with )

Clear and Branch Rivers

Tarklin Brook including Tarklin B

Pond

Crookfall Brook, including
Woonsocket Reservoir to con-
fluence with Blackstons River

West Sneech Brook to confluence C )

with Blackstone River

East Sneech Brook, including A A

Sneech Ford, to Pawtucket

Reservoir

Brock to confluence B 8

Monastery
with Blackstons River

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037
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- ’ STATE WATER LAWS
BLACKSTONE RIVER DRAINAGE BASIN (Cont'd.) ORUCATUCK RIVER DRAIRAGE BASIN R
PRESENT wA' E == . ) o
3IVER SECTION SuaL; T :aox;!ams CLASS:FICATION R el e
Jetars R - . ) - Present Water ’
S iane v e L L fveR secTion Qi Cosicion  Classittaacion
confluence with Glackstane Aiver L, s e e ahite Horm Brook tn South of -
oot fun ook, inclugt YL . a . Wingstom Rod
awtucket Reservoir and al i ’
tritutaries to Rhode (sland-" < ) Kimpaeon Roeq & ::":n”m
Mucmum stacs line e ce- - tntp vordan Pond PN
Abbotr Ruyn Srook from Massschusetts- A ) : N

Moo Island stats line to confluence

with Blacxszone River

PAWTUXET RIVER SASIN

RIVER SECTION
Scituats Reservoir ang all

Scituate Asservior o 1/2
uile downstresn frm dam

North Srancn Pewtuxet River
frem 1/2 mile downstream of
Scitua’ a Reservoir Oas to
Fiskevillg Dam

North Branch Pawtuxst River
“rom Fiskaville Jam to the
conflyence of Morth and South
Brancnes of the Pawtuxst River
at River Point

Pawtuxet River from conflysnce
af Noreh and South Sranches of
the Pawtuxet River at River
Paint to the ?swtuxet Cove
Jam at Pawtuxet

Meshanticut Brook to fts con-
fluence with Pawtuxat River

Three %oncs Srook to its con-
flyence with Pawtuxet River

Socasset tver ang 1ts Critu-
zaries 0 9~int Works Aong
discrarge

Pocasset River from discharge
of Print Works dond to fts
canflysnce with Pawtuxst ver

Spectacle Pond

Mashapaug crook from Spectacle
Pond including ashapaug Pond
and ail ponas 10 Weer Killraems
Park o ts confluence with
Pawtuxat River

Aldricn 8rook to 1ts confluence
with Pawtuxst River

81g River ang 817 izs Sriby-
taries to its entrance into
Flat River Raservoir at rariney
111 Road Higmay Bridge

Flat Rivar Reservoir from Hark-
ney H{1]l oad to South Min
Street Highway Bridge, dashing-
ton 3n the South Brancn of
Pawruxgt Uver including all
trioutaries Zhereto

South 3rancn Pawtuxst River
froa South Mafn Street Hign-
way Bridge, “ashington to its
conflusnce with Pawtuxet River

Tlogue Lake

7resent Watar

Quality Congitions
A

<0

Qassificaeion to Worden Pond, includtng _ _ . . e e e e e o e 2R

A

) onmt River 0 Yawgoo lﬁ'-l
Pona Oam

Brook tridbutary a Chipuzet - A A
-River just below Yawgoo nn ] s
PR "i-“~.’- - e R

- Lo e

, cnimntﬂnrﬁ-!m . (]
M1! Pond Jam %0 1ts entrange

Acre P 4 27 - . B . "'._ A
Chrickasheen Brook to Yewgoo Pond A LA

Chickasheen 8rook from 1ts ‘8 . . ] , i
entrance to Yawgoo fond €5 its . . 2
cenflyance with Usquedsaug River

Fisnerville 8rook and Socom Srook A a
t its confluence with Qusen River

Queens Fort 8rook ©o V4 sils A A
below Victory Mighwey

Queens Fart Srook from 3/4 mtle 3 3
delow Victory Highway to con- w0 e
flusnce with Queen River .

Queen River to entrance %20 Bear A A
Swamp

uesn River from entrence to |4 4
3sar Swarp to zonfluance of
Qusens Fort 3rook

Quaen River from confluance 3 3
of Queens Fort 8rook includ-

ing Gien Rock Reservoir and

Usquepaug River to confiyenca -

with Pawcatuck River

Pasquiset Pond and Pasquisat B A A
3rook

Ssaver River to its confluence A ' )
with Pewcatuck River

“padow 8rock to 1ts conflusnce A A
with Pawcatuck River ‘.

ingian Cedar Swamp and Brook 3 3

Roaring SBrock to 1ts conflusnce 3 8
with Wood River

siood River including Sreakhesrt A A
8rook, Acid Factory Brook, Flat

River, Fall Rver and Parris

Srook to the conflusnce of -

Roaring Brook

Wood River from confluence of [} 8
Roaring Broox to dam 4t Wyoming

Wood River from dam at Uyc'fng c
%0 3/4 mile cownstreaa from
confluence of Moscow 3rook

Wood River from 1/4 wile down- 3 3
stresn from conflyance of Moscow -
::oot to contlusnce with Pawcatuck

ver

Brushy Brook to Saweill Road A ) A

(2]

Grassy Pong and Grassy Sroox t A : A
its sntrance to dincheck Pond

Environment Reporter N -
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i
A

SAWCATUCK RIVER DRAIRAGE SASIN (Comtd) .- - . = .- THAMES RIVER SASIN (Cont'd)

- . O . -
- f

PRESENT WATER ..
QUALITY CONDITIONS  CLASSIFICATION .-

- - =
.

. < )
Qaustttasgton . . . MVERSECTIN -

Present Water -
Quality Canditians
Moscow 8rook from and includt - oy
Yorms fom, wroe o . L 3. Kesch Srook, including Peck dong, - 8
Locustvilie Pond to its cone . ! LT to Rhode [sland-Commecricut stace - - -
fluence with Wood River L. S o e AineL o -

Conanchet Srook from and includ- L] . 3

RIVER SECTION

ary aaan an‘xln taciuding 0;:-&1:3 R .
{ng Asnville Pond and Blue Pond e TTT e T : : fong, Clarkville Pond, Bowaish e e T
%0 1t conflysnce with dood River .- *~ ~° . °° Lot mglwﬁugixm S T e e s

Poquiant Srook fram and includ- °
ing datchaug Pong to 1ts con-
fluence with the Sawcatuycx

River

Connecticut stata Itne - “ ST

Cady 3rock iu:-h;din .‘h-ry- Vesdow
8rook to Rhooe [slana-Connacticut
stats iine

Tormquag Srook o 123 con- ) S A

1 g KiTling)
fluence with Pawcatuck River Uhetstone 8rook incluging Killingly ] o

Pong to Anoge (slana-Commecticut Z

state 1ine .
Chaoman Pond and Aguntaug 3rookx 8 | ] " . S

. - Moasup River to RMode island- A -e R | SR
Astawsy River to Ashaway Road A ) Comnecsicut state Hne '
higmway bridgs

wcluging all its sributaries - - R
Ashaway River from Ashaway R 4 : £
Road highway bridge to confluence v .
with Pawcatyck River . - - .

Pawcatuck River from and includ- ] 8
ing worcen Pond to cam at Kenyon

Pachaug 3rook including Beach 8 A "3 L e e s
fong to Rhooe Island-Conmecticut
stats line .

Oawcatuck River from dam at ¢ VOONASQUATIICKET RIVER BASIN ) )
Lenyon to 1 mile downstress 4 ~ - . Lot
of Horseshoe Falls Dam at : PRESENT WATER

* QUALETY COHDITIONS CLASSIFICATION .. .
Stillwater River and dts [} ]
tributaries, Including Nine . .

Foot Brook and Materman Resere
volr, to its entrance (ato N
Stillwater Reservoir

Stack Reservoir and the brook [} [}
from Slack Reservolr to Still-
witer River

Y

Pawcatuck River from 14 mile
downstreas of norsesnoe Falls
Jam at Shannock to Carolina Dam

Pywcatuck River from Carolind 8 8
cam to Jidle Hole

Pawcatuck Rive= from didle
Yole 0 Meeting House Sridge

()
(n]

§ I L AR AT 4 e S o SIIIROTTINGT APTICIA R SIS s o S
1 3
L]
2
T
Ty

Pawcatuck River frcm Meeting 3 3

house Bridge to cam at shite Rock Sprague Upper Reservoir and ' s

Sprague Lower Reserveir to - a

Jawcatuck River o Main Street [+ < -
Monway bridge - destarly Stillwater Rivpr
. Gpwcaticy River fom Win Street s - s Mountatadale Resarvolr ] .
N h bridge 1n wester'y <
. P‘i‘:.t:cl a,g: = Woonasquatucket River and ] 8
B Stillwater Beservolr
F] Pawcatuck River ‘rom Pawcatuck SC 3 ) -
. Rocx to @ iine from Pawcatuck Woonasquatucket River and . e
4 Point to Rhodes Point Stiliuater Pond, Capron Pond
' . and Georglavitle Pond
N wittle varragansett Bay anc Aaten 8 A
: 4417 Cove “=om 2 line “~om Pawcatuck Woonssquatucket River from ] L]
J0int to Rhodes doint Georglaville Pond Dim to
Esmond i1l Drive
3locx Islanc Sound, west 3f Naoatree 3R . SA
Potnt Woonasquatucket River from 4 4

- ~

€smand N1 Drive to fts
confluence with the Providence

THAMES RIVER 3ASIN River in Providence

o R N VTG BRI AN o

PRESENT WATER N N hd

RIVER SECTICN QUALITY CONDITIONS =ASSIFICATION Lo MOSHASSUCK RIVER SASIN '
Croff Farm 8rook to Rhode R 8
island-Connecticuyt state line PRESENT JATER

RIVER SECTION QUALITY CONDITIONS CLASSIFICATY

8lackmore Brook including Zedar 8 8
Swarp Pond ana Wakefdeld Jond o Moshassuck River save and e 8
Rhode [sland-Comnecticut state including 8leachary Pondg,
line R 8arnsy Pond, and Olney Pong

D AP AR A s At

b
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‘ Noshassuck River downstrean e X
- Sl of Bleachery Ford to con- e Bl NI eam b e -
) fluance with Providence River A e e oree et e ey
. . . at Providence - . - . sroe aET

R " Hest River including Wenscott ~€ . ,‘_- : g N l‘_ . T S S
. Resarvoir to 1/2 mile down= N B , - - ot
Seri . .

Lo~ West River I/2 mile dourstrems e L
fron Minaral Spring Averme to 5
confluance vith
River
. B R - ERNY 7 ‘f‘”-”'* Py

RIVER SECTION - gam;mmgs CIASSTFICATION ’

Ten Mile Ruver from Massachusetts- c c
Rhode Island stats line to

- ' oo N .:-:_' L - - .. :.1~
Newman Averus Dan Ll ".7-.;' R B BS

N Ten Mile River fram Kewman c . B e
Averus Dan to confluance with . .7
Seakonk River

Seven Mile River frem [
Massachucetts-Rhcde Island K
stats line to its conflusnce

with Ten Mile River

g - ""‘“*“""W"’".ﬂ‘ gy Ao ) I Oy g T ‘MW’

SAUGATUCKET RIVER CRADOGE BASTN
FRESENT WATER
BUZR SECTIN QUALITY CONDITIONS  CLASSIFICATION

Saugatuckat River including .} B
Ircian lake and Saugatucket

Ford to North Road, Peace Dale,

South Kungstown

Rocky Brook including Asa Pord, B | ]
Peace Dale Resarvoir and Rocky

Brook Resarvoir to its confluance

with Ssugqatuckst River, Peace

Dale, South Kingstown

e ghentea e ap A -

ey

- aArp e

Indian R Brook including Irdian c .}
River Rasarvoir to its conflusnce

with Sauqatucket River, Peacs

Dale, Kingstown.

Saugatuckst River from Kingston B
Road 1n Peace Dale to the Main i -

¥ Street Dan in Wakefiald T i
{1.1 miles)

e o

. e

Environment Reporter . e, 86
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- . NARRAGANSETT BAY DRAINAGE BASIN
' and Other Sea watars o

SECTION CALITY OWDITINS  CLASSIFTCATION
Seekonk River from Main Strest se L
Dam, Pawtuckst, to India T e gt o el .
Point, . :'C- st T -
Providence River from Providence - SD:_,J ey oz BC T
south to 8 line frem Edgewood - E O S SO
Yacht Clubd to Pamhan Rocks Ko s e e e .

. Providance River south of a lime sc 5

from Edgewcod Yacht Club to e . i
Parhan Rocks ard north of & 1ine - v,
from Gaspes Foint to Bullock woooe
Foint o . o
Providence River sasth of a line -
fram Foint to Bullock Point A
and north of & 1ine from the east- T
am extremity of Elgin Strest, - . - .
Conimiart to the entrarce of e -
Mussachuck Creak, Barrington _"- - ce
Providence River scuth of a line ) - - 88

Foint to Old Tower at Naystt Point
Bucksye Brook from downstrwem end
of Warwick Ford to Bay

[
Near shore areas from Coniniast SA/SB SA
Point to Warwick Neck Light
SVSB

Warren River south of a lims from s - . . - . sB.

lines joining the following points: -

7-20-90 Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037
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Kickamuit River scoutharly from
School Houss Road to Child Street
Bridge

N Environment Reporter
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R Briggs Marsh (1 mile) . . o . . R oL
Sakormet River off the east shore . -8 Lo 5.2 - wr. AL e - -
of Portsmouth in the vicinity of L. . R e . - -
Elninrst Acadery - - T R . P
Sakonnet River sosth ad vest of & F8€ v - € M FTemiIal Lt od -

t0 the northeast extrmity of Hog

B e e R e el )
:
g
§
§
s

4K

g

1cs
IR

& Warwick Cove of a .
e fram boat ramp at Cakland Beach

G to rock abutmant of abandonad
' railroad trestie an east share

Greenwich Cove south of long Foint sc - sc -

Creerwich Cove north of long Point SA\/SB ' .
and west of a line from the north- -
erly point of Long Point to the

southerly pount of hepivanoxet

Perunsula

e N WA

[ Fotter Cove at Prudence Island

The watars in the vicinity of
East Ferty wast of a limne from
Strest

3

West Passage off Jamestown in
vicinity of West Farry, sauth -
east of a line fram the Rhode +
Islard Departmant of Bwirarmental R
Managarent range marker locatad at 4 - N
ths wvestarn and of Watson Averus to -

N Dutch Island Light House and

5 north and east of a line from the

Borept 4plE M AR o RO ek MR T S

v
R,
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The usters within 500 fest of the & - s

firing piar of the U.S. Navy Torpedo . oo ’ e T

Testing Statian, Gould lsland A Tmel e

The \atars within a 38 foot s o6

radius of the autfall frem the ; LT JUCTII S P
. boat bullding facility at - A -

The watars in the ares eastarly -8C -~ 88 .

from a line drawn from Cogge= .-

shall Point southestarly to the

point of Dyer -

The waters in the vicinity of [ sC . .
Taylor foint which are vithin - ]
& 300 foot radius of the Jamas~ -

town marine astfall sesr (7 acres)

The wvatars in the vicinity of S\/SB . [~ -
Tayler Point, exclusive of those . . . -
watars descr:bed above, sauth of
3 lina from the northarrmost
extremity of Teylor Point to Gan
Buoy 13, north of a line frem @

of the shareline of Jamestown
(49 acyes)

The watars in the vicinity of Si/ss -
Wharton's Shipyard which are

south ard west of a line from a

peint of land approximataly 3000

feet north of Bull Point to the

noltherrrost of "the Durplinge®,

ard west of a line frem the

rortherTecst of the "Duplings® to

a pownt of land approximataly 1000

fost north of Bull Point (17 acres)

Watars in the vicinity of East Cove SN/SD - 8
and Fort Wetherill vhich are west -

of a line from the northeast cornar

©of the piar at Fort Wetharill to a

point of lard in the northarn shore

of East Cove

Unnaned Brock from Greens lane, c B
Middletown, Rhode Islamd to East

Passage, Narragansett Bay (1 2
mle)

Cnnased Brook \pstrean of Greans ) ]
lane to headatars

Easton Pond, Middletowm amd
Newport

East of a line from Ida levis sC sC

Rock to the southarn extremity

of Goat Island, east of a line

fron the northern extremity of

Goat Island to the wast shore of _ :
Coastars Harbor Islard, east of

3 line from the west shore of :
Ccasters Harbor lslard to the - )
vestarn extremty of

Font and south and east of a

line from the sautiwestarn

extremity of Coddington Point to

ths ncrthern most poutt of the

Coddungton Cove brealatar

Environment Reporter . 100 i
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* The vatars in the vicinity ot - = [- : RS ] R
- - Fort Mams, Newport, shich are . - - B L . e e

within a )00 foot radius of the N e TP .

Fort Adams marine ostfall seWar . el a

(4.1 acTes). ’ ) .

» RED o lerigrt
.

Tra waters in the vicinity of s ‘s¢

5
!
g
:

outfall sever (18 acTes).

The watars in the vicinity of SC c

Piers No. 1 and No. 2 at the - h
Davigsville Dapot that a sasxth of

a line from a northeast ocormer of

Pgde s b

> o

300 feet south of Pier No. 1 (the more .o -
southerly pier at the Davisville Depot)

to M Buoy 12, incliding all watars

between the above described lines which are

west of a line and tha extansion of a

of the carrier pier to a point -
1000 fest narth of Quorset Foint

7-20-90 Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 10
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SECTION - OOALITY CONDITIONS  CIASSIFICATION

A L A A e b 2 A
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v Ty
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§
5

Wickford Cove 8C
Fry Brock sostherly mst branch c
axd rainsten to the confluence
of the Hunt River (1 /2 miles)

Upper Try Brock tributaries )

Mot River fron French Toun c -

Road to Austin Road (1 I/2 miles)

Hunt Rivar fram Austin Road ©o 9 -
tidal wvatars

Armagatuckst River, including . -8
Belleville Ford, Oak Hill Road,

Fattle Hole Pord, and Secret

laks, to Boston Neck Road

West of the mouth of Bissal Cove -

Silverlaxs, Carr Ford ard adjoining »
brook

The watars in the vicinity of c
Sauth Ferry within 3500 fest of the
Crnoversity of Rhcds Island
Narragansett Bay Marina Carpus

(9 acres)

The wvatars in the vicinity of s8R
South Farry Road, Narragansett,

south of & line from the Rode

Tuckar's Dock, exlusive of

approximataly 2000 feet, bearing
133° from a point of land at
the northarn baumdary of Fort
Nathanial Greens (18 acres)

boundary of
Fort Nathaniel Greens (144 acres)

.
\
. o .
1
’

102
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Upper Point Judith Fod northof - 8B AU  J U S

oo Can Buoy 25 including the [ R ’:_u.-‘ ‘ b

The wvaters in the vicinityet = - s -- - Pl -
Galiles within %00 fest of the 2 o RO, ]

-
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APPENDIX B
R.I. DEM AMBIENT WATER
QUALITY GUIDELINES FOR
PRIORITY POLLUTANTS

1. Purpose. This Appendix contains the
ambient water guidelines referenced in
Sections 6.32 and 6.33 of the Rhode Is-
Jland Water Quality Regulations as
amended. The purpose of these guidelines
is to use optimally and consistently all
quality data pertaining to the aquatic tox-
icity of a pollutant in order to determine a
concentration of that pollutant which will
be protective of aquatic life. These guide-
lines will be used to assess the quality of
any fresh, estuarine, or marine surface
water body and to set permit limitations
for any facility which discharges into such
waters.

All guidelines are subject to site-specific
modification procedures referenced in Sec-
tions 6.32 and 6.33 of the Regulations and
described in Appendix C. In addition, per-
mit limitations may be based on consider-
ations other than aquatic organism toxic-
ity (see definition of *efluent limita-
tion™).

This Appendix to the Regulations shall

be revised annually or as necessary. Any
amendments will be subject to public no-
tice and public comment. It is expected
that these guidelines shall be revised and
updated as new pollutants are detected
and new information becomes available.

All numerical concentrations and equa-
tions listed in this Appendix shall be
termed collectively the “RIDEM Ambient
Water Quality Guidelines™.

In addition to the guidelines, table 4 of
this Appendix contains a complele list of

pnomy pollutants™.

Il. Derivation of Fresh Water Guide-
lines, RIDEM guidelines for fresh water
can be divided into two categories accord-
ing to the methodology by which they
were derived. The first set of fresh water
guidelines was adopted from the EPA
1986 Water Quality Criteria, while the
second set was developed using minimum
data base requirements and an uncertain-
ty factor approach. When evaluating a
request for site specific modification of a
guideline (see Appendix C), the method-
ology by which the guideline was derived
should be considered. For this reason, the
two sets of guidelines are listed separatcly
below.

O Tar e oo

Environment Reporter

-
L

“ed at 50 FR 30784, July 29, 1985). These =~

R R )
%«

STATE WATER LAWS i

A. EPA Water Quality Criteria

EPA has published water Quality cnte-
ria for the protectlon of aquatic life for 23
of the 126 priority pollutants (45 FR °
79318 November 28, 1980 and as amend- M o

- v
b !

pollutants are priority metals and pesti- ‘i*_
cides, and PCBs and cyanide. The EPA' 7
Water Quality Criteria consist of both an -*
acute concentration and a chronic concen- ~ *
tration for each pollutant. To protect ,;- o
aquatic life, the one-hour average concen- + 22>
tration of a pollutant should not exceed °
acute criteria while the four-day average :
concentration of a pollutant should not
exceed the chronic criteria more than once - .
every 3 years on the average. The method- ..~ "
ology by which these EPA criteria were = -
derived is given in the Federal Reglster o

announcement.

On 29 July 1985, EPA published in the -

Federal Register (50 FR 30784) revisions 5
of the 1980 water quality criteria. These .. .
criteria, which have been adopted by the *~- - &
State, appear in Table I. A comprehensive - =~ ¥
summary of the most recent water quality <" °
criteria can be found in the EPA “Gold =~ = "'

Book™ (1986). .

&
7
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. S
o Lo - vz
Naoe dasta 6o/ Suenic 1) g
Cadnium . Q1IN0 | (om0
e Ouenivm 11T SOOI B0 | (OIS[LEIALIE . o st uid
- Chromiun VI BTRE ' O Y
Coppar of-9422( 18] -1.464) JOMS(IE-Laes) . . - -
3 Laad Q(1-3(INN-1.46) - G(1ITILE4.705) T L ~~/’
. Marcury . 2.8 - oo v
- Nical o B46[1rH1+3.3602) - '.(.m[na]a.ms) SRS T
Selenium ’ . EOMNMPE 2 .. - :
(Selenite) 260 .38 . A
Silver o1.72(1H)6.52) aarteses@® -
2inc of-B473(LriH] +.8604) (-43(UEe. 60 - i
Aldrin 4 R )
Dieldrin 1 0.0019 )
Chlordane 2.4 0.0043
Name Acwte (ug/) Chronie g/
oor - 1.1 0.001 L:
Endosul fan 0.22 0.056 ’
Edrin 0.18 0.0023
Heptachlor 0.52 0.0038 3
Garra-BiC
(Lindane) 2.0 0.08
Toxaphens 0.73 0.0002
Cyanide 22 5.2 - )
cBe 2 0.014 )
NOTES: H = hardness (mg/1 as CacDy)
(a) No EPA chronic critaria is available for silver. The
chronic value should be detarmined by dividing the
m vt:luo, givcnn:‘y:: r‘x;mn-sa equation, by an .
(b) - indicates that ro data is available.
7-20-90 Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 105
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B. Minimum Data Base Guidelines

RIDEM has derived freshwater guide-
lines for many pollutants for which EPA
Water Quality criteria are not available.
In order for a guideline to be derived, the
toxicity data base for the pollutants must
meet minimum requirements. These
guidelines are given in Table 1.

The data base must contain at least two
acute toxicity test results expressed as ei-
ther an EC or an LC,, as specified in the
EPA Water Quality Criteria Guidelines
(45 FR 79343, 1980). “LC,." is defined as
the concentration of a test material in a
suitable diluent at which 50 percent of the
exposed organisms die during a specified
time period. “EC,," is defined as the con-
centration of a test material in a suitable
diluent at which 50 percent of the exposed
organisms exhibit a specified response dur-
ing a specified time period.

The two acute toxicity test results shall
consist of:

1. One daphnid (D. magna or D. pulex)

2. One fish, either:

(a) fathead minnow <{Pimephales
promelas)

(b) bluegill (Lepomi: macrochirus)

(c) rainbow trout (Salmo gairdneri)

For every pollutant which meets these
minimum data requirements, acute and
chronic gmdehnes are derived using the
following equations:

Lowest LC,, or EC,, x 05 = Acute
guideline . .
Acute guideline +

45 = Chronic
guideline . .-

The uncertainty factor, .05, is intended
to provide an adequate margin of safety to
protect most aquatic organisms from
acutely toxic effects. The uncertainty fac-

TABLE II: RIDEM MINDLIM DATA MASE GUIDELINES

tor was selected by calculating uncertainty
factor guidelines for those pollutants with
EPA Water Quality Criteria. These guide-

lines were most similar to the EPA Water

Quality Criteria when an unoertamty fao-
tor of 05 was used. -

The acute gmdehne is divided by an
scute to chronic ratio of 45 to yield the
chronic guideline. This ratio was derived
by the State of Michigan using all avail-
able acute.to chronic values for priority
pollutant tests performed on fresh water
species. It was determined that 80% of the

pollutants would have a geometric mean ~

acute to chronic ratio of 45 or less.

The methodology by which these crite-
ria are derived is similar to that used in
the EPA Red Book (1976) which preceded
the 1980 Water Quality Criteria.

TABLE II (con‘t)

Nams Acute (:p/1)  Quenic Gw/l) . Nara . Acute (ue/l) Chronic (we/1)
Aczolain 2.9 0 2,4-dichlorophenol : R 1)1 2.2
Acylmierile m 8.4 2,4,5-trichlorophenol .z . sl
Aatizony 450 1o 2,6, 6-trichlovophenol 16 %
Arsenic 111 (irorganic) 52 1.2 2.3,4,6-tecrachlarophanol ’ 18
Benzens %S 5.9 2,3,5,6-tetrachlorophenol 0.5 19
Beryllia .3 A pentachlorophencl 2.2 os
Carbon tetrachloride 1365 ] d-chloro-2-nthylphenol s 2
#Chlorinated benzenes 2,4-dichloro-6-uethylghal ” @
Cnlorcbenzene 75 18 Qulerofor 1645 2
1,2,4-~trichlorcbezens 73 1.7 *Dichlorchenzenes
1,2,3,5-tetrachlorobenzane 2 7.1 1,2-dichiorcbenzene » L8
pencachlarobenzens L -2 1,3-dichlorobenzene 3% . 8.3
*hlorinated sthanes 1,4-dichlorobenzene 56 1.2
1,1,2-trichloroethane 900 2 *Dichloroethylenes :
1,1,2,2-tetzachlorosthane w66 10 1,1-dichloroethylena - 580 13
1,2-dichloroethane 5500 111 *Dichloropropanes
1.1,1,2-tetrachlorvethane 980 2 1,1-dichloropropane 1150 2
pentachloroethans 362 8.0 v 1,2-dichloropropane 2628 58
hexachloroethane © 1.1 +  1,3-dichloropropane 303 6.7
*Chlorinated naphthalenes ) . 2,6~dimethylphenol 106 2.4
1-chloronaphthalens % 1.8 *Din{ trotoluenes
*Chiorinated phenols 2,3-dinitrotoluene w 3
2-chlorophenol 129 2.9 2,4~dinficrotoluene 1550 b 73
4-chlorophenol 192 6.3 Diphenylhydrazine 16 1
Environment Reporter 108
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2 ' i ; TABLE IT (cn't) .
3 L TARE 11 (cn'e) - ‘s s 6a/1) Ooete’
& Nam ~ - Acute (g/1) Chronde (vg/1) o - ‘ ___(er .
i - I
& Ethyl banzene 1600 % ' el ™ - 86
#taloethers ' z o *Puchalate escars - C
4 . b-brompheyl pheyl ether 1 - A . Disethyl phthalate 0 . - W»
: *Halorethanes - Diettyl phthalaze 2603 - -58
} ' . Mathylene chloride 9650 24 Buryl benzyl phthalate & 19
3 Y eonotorn 1465 » Bis (2-ethyl hexyl) phthalaca 558 2
f .38 .008 *Polymclesr aramatic hydrocarbos .. wsan_
i 5850 1% Acsnphthens 88 1
*é 1s 2.6 Fluoranthena 19 'Y
& 1350 Tetrachlorosthylane 20 .3
t Talltim ’ & 1.0
N 416 9.2 Toluena 635 1)
§e b} § K} Trichlorcethylene 1930 &
! a1s %
E 12 .26
? . o) 6.5 NOTE: ® derotes chemical group
i 3! IIL Derivation of Estuarine and Marine

Water Guidelines. EPA 1986 Ambient
Water Quality Criteria for estuarine and
marine waters shall be adopted as State

.

7-20-90

N vl v @ T

water quality guidelines for those pollu- time, no minimum data base guidelines for
tants for which they were derived. These priority pollutants in marine waters have

guidelines are given in Table 111. At this been derived.

TARLE ITI
SALTWATER MIDTIC LIFE CRITERIA
A 1986
Aaxta (ug/l) anic (ua)
© 73
s 9.3
1100 s0
2.9 2.9
140 5.6
2.1 0.028
7s 8.3
410 54
2.3 -
o8 [ 1]
1.3 -
0.n 0.0019
0.09 0.004
0.13 0.001
0.034 0.0087
0.037 0.0023
0.0%) 0.0036
M (ug/1) auenic (wg/1)
0.16 -
0.21 0.0002
1.0 1.0

10 0.0

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037
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IV. Detection Limits. If the State guide- _ V- Priority Pollutants Without Guide-
line for any pollutant is lower than the libes. Any pollutant listed on the most
“detection limit” for that pollutant, the fecent EPA priority list published in ac-

; imit shall be idered to be cordance with Section 307(a)(1) of the
:I::egctl::;;hl::m o cons! Clean Water Act (Table IV of this Appen-

e Table IV
126 Pricrity Follutants

pursuant to Section 307(a){1) of the Act:

axylonitrile

rt MO o uscenpd eyl CERRARIRT AR SULEIRYT 15 RAIRART I M o TR e e

banzidine

~
o W & W
. . . .

carbon tatrachloride (tetrachlorcmsthans)

g

|
|

e

10. 1,2-dichlarvethans

11. 1,1,1-trichlarosthans

13. 1,1-dichlarcethans
4. 1,1,2-trichlorosthans
15. 1,1,2,2-tstrachlcrosthane

17. bis(2-chiocrvethyl) ether
18. 2-chloroethyl vinyl ethar

thlorinated Nagthalens
19. 2-chloronapthalens

chlorinated Phenols
20. 2,4,6~trichlorcphancl
21, d4-chlcro-3-methylphenol
22. chloroforn (trichlorcesthans)

2). 2-chlorvphenol

PR

s

P

Environment Reporter

dix) for which there is no RIDEM Ambi-
ent Water Quality Guidelines shall be reg-
ulated in accordance with Section 6.32
and 6.33 of the Regulations.

The following camprise the list of toxic polliutants designated

108
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DRichlorobanzenss . .
t- 24. 1,2-dichlorcbenzens
28, 1,3-dichlorcbenzens -
. 26. " 1,4-dichlorcbenzers - .- - . -«
- Sl SR ¢ - .“'“"“-_'":
. » 271, 3,3-dichlorcbergidine o .. - 7 T
i . (a , ,
‘ 28, 1,1<dichlcrosthyless -
‘ 29. 1,2-trare-dichloroethylens -
H 30. 2,4~dichlorcghanal )
N
g-_
é. 3. 1,2-dichloropropans
; 32, 1,3dichlaropropens (cis and trans iscrars)
é' 33, 2,4~direthylphancl
ii‘ ‘ 3. 2,4-dinitrotaluene .
} 35. 2,6~dinitrotolusns
i 36. 1,2-<diphenylhydrazine
: 37. ethylvenzers
‘ 38. flucranthane
: . Haloathery }
i 9. 4~chlorcghanyl phanyl ether
3 40. 4-bremophenyl phanyl ethar
: 41. bis(2-chloroisopropyl) ether
: 42. bis(2-chloretixny) methans
3 Halrethaneg «
%: 43. wethylens chloride (dichlcromwthans)
i 44. methyl chloride (chlaromsthans)
‘2, 45. zethyl tronide (hromcmethans)
: 46. bromoform (tribranomethans)
% 47, dichlorobroromethans
i 48. chlorodibronamethans
i
i
7-20-90 Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 109
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49. Mom

S1. iscphorone e 7

Saaet o ARG PTG BN 1 st
-r-'n\ﬂl"\ﬂ?"“’_’ et ” v i b G .
s
‘ E
"
,
oot
K
2l

. Bag i

.. g

61. pentachlorophenol
62. phanal
BEithalate Esters
63. bis-(2-ethylhexyl) phthalate

* 6. butyl banzyl phthalats

65. di-n-butyl phthalate

5. Qi-n-octyl phthalate

67. disthly phthalate

6. dizethyl phthalats

g

et

Eelyruclear Arceatic Hydrocarbons
: 69. banzo(a)anthrecens (1,2-benzarthracens)
; 70. berzo(a)pyrens (3,4-benzcpyrens)
7. J,4-benzoflucranthers
72. Dbanzo(k)flucrsthens (11,12-benzoflucranthens)
73. ccysers
74. aceraphthylens
75. anthrecens i
76. banio(ghi)parylens (1,12-benzcparylens)
. m;xn
78. pherantizens’
i 79." dibenzo(ah)amtrracens (1,2,5,6-dibanzanthracens)

80. indeno (1,2,3-cd) pyrene (2, 3~o~phanylensgyrens)

8. pyrem

82. tstrachloroethylems

D
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% ' 83. toluans !:es.t 4‘. e
R 84. trichlorosthylens
: _ s 95, vimyl chlorids (chlcrosthylens) A
it & . “ R
- 86, aldrin -
7 e atelertn Tt v ) .
; 83. chlordans (technical mixture and mstalolites) . - -
7 DOT acd Metabolites ) -
% 89. ¢,4' -0OT T : = : ~
é 9. 4,4' <X (p.p' ~OXE) ) )
21 9. 4,4' XD (p.p' ~TIE) : Lo
4 - L R -
;; . . - .-
¥ Endosulfan and Metakolites
¥ o
H 92. a-endosulfan-Alpha
; 93. berdosulfan-Bata
; 94. endosilfan sulfats
i
: Endrin and Metatolitas
3 95. endrin
. . 96. endrin aldshyds
Hemtachlor and Metabolitas
97. haptachlor
. 98, heptachlor epoxids
: Hexachlorecyclohoans
99. a-BIC-Alpha e
B
; 100. b-BIC-Bata T e
F -
3 101, g-B (lindane) Gazma
3 102. a-Bc-Dalta .
i Eelvchlorinated Bichenvla (FCBE)
¥
H 103. FCB-1242 (Arechlor 1242) ceot “
i 104, FCB-1254 (Arochlor 1284) o ‘
105. FCP-1221 {Arochler 1221)
' 106. BCB-1232 (Arochlor 1232)
: 107. RCB-12¢8 (Arcchlor 1248)
; 105. FCB-1260 (Arcchlar 1260)
: 109. FCP-1016 (Arochlar 1016)
110. toaphers
7-20-90 Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 m
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APPENDIX C

Bioassay Protocol and Site Specific Modi-
fication of State Guidelines

I. Purpose. This appendix contains a
protocol for performing bioassays on in-
dustrial and municipal effluents, and
guidelines for using bioassay results to
modify state guidelines for a given dis-
charger. The purpose of this procedure is
primarily to be used as a monitoring tool

N 4.

116. chromiun and compounds
17.

15.9. lead ard caposdis
120. meroury and corpounds
121. nickel ard carpouwds .
122. seleniun ard corpourds
123. silver and capounds
124, thallium and corpoaxds

125, zinc amd axpords

it - .- STATE WATER LAWS

1236. 2,3,7,8-tetrachlarcdibenzo~p-dicxin (TCDD)

by

PSR

of the toxicity of permitted dischargers
and to identify cases where the state
guidelines are either too lenient or too
stringent due to the specific composition
of the effluent and/or the receiving water.
Neither negative nor positive bioassay re-
sults shall warrant modification of the
guideline automatically, but rather the
merit of each_potential case for modifica-
tion shall be evaluated individually. In

addition, permit limitations may be based

Environment Reporter .

on considerations other than aquatic or-
ganism toxicity (see definition of “effluent
limitation™).

II. Bioassay Protocol. Industrial and

municipal dischargers may be required to
perform bioassays in accordance with per-

mit requirements or a request for addi-

tional information made by the Director in
accordance with Section 46-12-18 of the

R.I. Water Pollution Control Law.

12
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The Director may require a variety of
biomonitoring tests including: screening
and range finding tests, and definitive
tests for acute and chronic toxicity. Any
further requirements by the Director shall

be conducted in accordance with the latest ;

EPA approved methods. Unless stated oth-
crwise by the Director, the effiluent shall
be tested initially for acute toxicity ac-
cording to the following protocol:

A. Genera)

a. Facilities which discharge into fresh
waters shall perform the test on both wa-
ter fleas (Daphnia manga or Daphnia pu-
lex) and fathead minnows (Pimephales
promelas) age less than 30 days. Facilities
which discharge to marine or estuarine
waters shall perform the test on mysid
(Mysidopsis sp.) age 1-5 days, and silver-
side (Menidia sp.) age less than 30 days,
or other species as required by the
Director.

b. The test may be static unless loss of
DO due 10 high BOD or loss of potentially
toxic volatile pollutants warrants use of a
replacement or flow-through test
procedure.

c. For single discharge situations, the
effluent shall be diluted with receiving
water collected immediately upstream of
the effluent’s zone of influence, unless in-
dicated otherwise by the Director. For
multiple discharge situations where the

upstream water may contribute signifi-

cantly to the toxicity of the effluent, the
diluent shall be a designated raw water
source unless indicated otherwise by the
Director. Future tests may require use of
upstream water and/or both upstream wa-
ter and raw water as the diluent at the
discretion of the Director on a case-by-
case basis.

d. The report of test results shall include
a No Observed Acute Effect Level
(NOAEL) which is defined as the highest
concentration of the effluent (in percent
effluent) in which 90% or more of the test
animals survive, and an LC, which is
defined as the concentration of the efflu-
ent which is lethal to 50% of the exposed
organisms. The report shall identify the
statistical technique(s) used to calculate
the LC,, and the 95% confidence limits for
the LC,,. The raw bench data shall be
submitted with the report.

¢. All chlorinated effluent samples must

:

be received by the testing laboratory with-
in 24 hours of the completion of sampling
and testing must be initiated immediately
upon receipt of the sample by the testing
laboratory.

f. Acute bioassay tests shall be conduct-
ed in accordance with protocols listed in
the latest edition of Methods for Measur-
ing the Acute Toxicity of Effluents to
Freshwater and Marine Organisms (EPA-
600/4-85-013), incorporating any devi-
ations from protocol listed herein, or addi-
tional methods if approved by the
Director. - T,

If selecting a consultant, the discharger
should consider: -

a. The commitment of management and
stafl to an effective quality assurance
program.

b. Staff experience and education.

c. Adequate laboratory space and
equipment to conduct testing.

d. Data handling, record keeping, re-
view, interpretation and reporting.

e. Written test protocols and quality
control practices.

B. Definitive Tests .

a. Dischargers or their consultants shall
test a representative composite sample of
their effluent for acute toxicity.

b. The duration of the test shall be 48
hours for daphnia and 96 hours for all

, other species.

c. A portion of each effluent sample
used for the toxicity testing will be chemi-
cally analyzed. DEM will advise the per-
mittee of all pollutants requiring analysis
after considering all contaminants listed in
the application, anticipated to be present,
or under consideration for limitation in a
. permit. In addition, the Department shall
i require chemical analysis of the dilution

water if it is suspected to contain signifi-
cant levels of pollutants.

C. Acute Range Finding Tests

a. Acute range finding toxicity tests are
offered as a cost effective measure to pro-
vide the Permitiee and the State with
other much needed data. These tests are to
include only ten organisms per 6 effluent
concentrations (eg. 100, 75, 50, 25, 10,

1'%) and dilution water as a control.

b. Dischargers or their consultants shall
test a representative grab sample of their
cfuent for acute toxicity.

¢. The duration of the test shall be 48
hours for all species tested.

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C 20037

111. Modification of Guidelines Based on
Bioassay Results

In accordance with Section 6.32 and
6.33 of the regulations as amended, the
RIDEM guidelines may be modified
based on the results of bioassays in order
to better represent site-specific conditions.

A. Modification of state guidelines may
be warranted in cither of two generalized

* 1. If a discharger is in compliance with

state ambient water quality guidelines giv-
en in Appendix B, yet bioassay test results
demonstrate that the effluent is likely to
cause toxic conditions in the receiving wa-
ter, then the state guidelines shall not be
considered protective for the given site and
discharge, therefore, permit limitations
may be adjusted to attain the non-chron-
ically toxic level in the receiving water.

Bioassay results shall be interpreted in
the following manner to determine if toxic
conditions are likely to occur in the receiv-
ing water:

Equation 1:

Na = C. x NOAEL
- ST 700

Equation 2:

=

Nc a

CR

x|

Where:

NOAEL = No Observed Acute Effect
Level, determined by toxicity tests and
defined as the highest concentration of the
effluent (in percent effluent) in which
90% or more of the test animals survive.

" C; = the concentration of the pollutant
in the effluent sample before dilution .
(ug/1)

Na = the non-acutely toxic concentra-
tion of the pollutant (ug/1)

Nc = the non<chronically toxic concen-
tration of the pollutant (ug/1)

ACR = acute to chronic ratio estab-
lished for each pollutant using EPA and
RIDEM water quality criteria documents
or other more appropriate data. A default |
value of 45 shall be used if no reliable
information 1s available.

13
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For waters classified as B, C or SC, if
Nc is less than RIDEM guideline, then
the guideline may not be protective of
water quality and modnﬁcauon may be
warranted.

1f the determination of sngmﬁcant posi-
tive bioassay results is made, the discharg-
er must follow 1he procedures outlined
below: .

. a. For uses whlch protect aquanc life
and habitat, the concentration of each pol-
Jutant in the efluent shall not exceed the
concentration which results in attainment
of the non-chronically toxic level in the
receiving water. . . '

-—— Freshwater: . ) R

.Using Nc from equation 2, the follow-
ing equation shall be used to determine

-the appropriate concentration in the efflu-

ent for each poliutant that was detected
during the test:

e

Equation 3: Cg = Nc (Q, + Qp)
Qe

Where:

Cg = concentration in the effluent
which will result in non-chronically toxic
conditions in the receiving water under
low flow conditions (ug/1)

Q. = ten year, seven day low flow for
the receiving water (MGD)

QE = flow of the efluent (MGD)

—Saltwater:

- -toxicity.. .o, -7 e

The non<chronically toxic effluent con-
centration for each pollutant in the efflu-
ent sample shall be calculated by multi-
plying Nc, from equation 2 with the
appropriate dilution factor. The dilution
factor shall be calculated for both near
field and far field using equations in Sec-
tion 17.12(b)(ii) of the RIPDES regula-
tions, or other methods which are found to
be acceptable by DEM. ...

ity Reduction Evaluauon Tlns evaluation
shall include: )

1. lsolauon of the sources of effluent

S e
2. determination of the speclﬁc causa-
tive pollutants if possible.

3. determination of the effectiveness of
pollution control options in reducmg the
effluent toxicity. : RPCI

4. demonstration of reduwd toxlcnty us-
ing bioassays after the control opuon is
“installed.

Permits based on the results of the Tox-
icity Reduction Evaluation shall consist of
limitations of specific toxic pollutants and/or
limitations of poliutants which are proven

-to be indicators of toxicity.

2. If any discharger is discharging or
proposes to discharge an effluent which is
predicted to result in a violation of a
RIDEM Ambient Water Quality Guide-
line for one or more pollutants in the
receiving water after low flow dilution, the
discharger may petition the Director to
develop site specific criteria for the specif-
ic location and effluent based on signifi-

Environment Reporter

-A-r‘ﬁ’

cant negative bioassay results. If the re-
sults are determined to be significant by
the Director, the site-specific protective -
effluent concentration (C) will be deter--

mined using equations 1 and 2, and either
equation 3 or the marinc water dilution -
equations in Section 17(b)(ii) of -the
RIPDES regulations. If the results of the
bloassay, conducted to develop site specnf-

e ic limits,.demonstrate that the effluent sis o
b. The discharger shall conduct a Toxic- hkely to cause toxic conditions in the re- -

_ ceiving water, the Director may develop
" permit limitations based on the muhs as
outlined above. ;

4B, The Director’s evaluation f the
mﬁcanee of negative or positive bijoassay
results shall include:

1. the frequency and consistency of test
results e .

2. the test protoool including: ..

a. number of species tested

b. survivability of the control group

c. test method (static, replacement.
flow-through) -

d. quality assurance and quality comrol
used by the laboratory.

3. analyses of the efluent sample used
in the bioassay; complexity and variability
of the effluent. .

4. snmllanty of dxluuon water used in
the test to the the anticipated composition
of the receiving water under worst case
conditions.

5. relative ccrtamty of the acute to
chronic ratio used in bioassay inter-
pretation.

6. relative certainty of the RIDEM Am-
bient Water Quality Guideline.

- 114
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1.0 AMBIENT SURVEYS

Ambient surveys provide a means of measuring concentrations of volatile organic
compounds, combustible gases and oxygen, and radiological activity during. Data produced
from ambient surveys provide "real time" data from which field personnel may monitor site
hazards, and act accordingly.

The following three ambient survey techniques will be used throughout the course of
investigations at the subject study areas.

® Volatile Organic Compound Survey

® Radiological Survey
Combustible Gas and Oxygen Survey

1 LA R Y

An ambient air monitoring program will be conducted at each site prior to and during
field investigation activities. An OVA Flame Ionization detector (FID) (Century Organic Vapor
Ana}yzer OVA 128, or equivalent) and a photoionization detector (PID) (HNu Model PI-101
Photoanalyzer with 10.2 eV lamp, or equivalent) will be used to survey the site area prior to
sampling activities to assess individual site background conditions. During the site sampling
activities these instruments will also be used to continuously monitor ambient and sample
concentrations of volatile organic vapors.

Since instruments preforming measurements have inherent limitations arising from
equipment limitations (fluctuations or drift) and changes in ambient conditions, instrument
adjustments may be required to maintain their calibration. Calibration checks of the HNu and
OVA will be preformed a minimum of twice per day (at the beginning and end of each day).
The OVA and HNu will be calibrated with a hydrocarbon-free "zero” gas and a known
hydrocarbon concentration. The OVA and HNu calibration gases consist of concentrations of
10 ppm methane in air and approximately 54 ppm isobutylene in air, respectively. Changes in
instrument settings will be noted in the field notebooks under instrument calibration.

- APPENDIX B, Page 1 -

TRC




1.2 RADIOLOGICAL SURVEY

Pre-sampling radiological surveys will be conducted at select study areas. These surveys
will be conducted with a Ludlum Model 19 Micro-R meter (or equivalent) and Ludlum Model
3 meter (equipped with a Model 44-9 pancake G-M detector) (or equivalent). The meters will
be used to monitor for gamma, alpha, and beta radiation. The Model 19 meter utilizes an
internally mounted, 1" x 1" sodium iodide (Nal) scintillator to offer an optimum performance
in counting low-level gamma radiation. Five range divisions are provided on the Model 19
meter from which one may select the most desirable range in the 0-5,000 micro R/hr spectrum.
Four range divisions are provided on the Model 3 meter with a dual scale meter dial having
ranges of 0-4,000 cpm and 0-2 mR/hr. The meters will be checked throughout the day with a
reference check source (Cs-137). Each of the meters are calibrated annually by the instrument

manufacturer.

1 TIBLE GAS AND OXYGEN VEY

Prior to initiating site activities, sites will be screened for combustible gases and oxygen
with a combination combustible gas (lower explosive limit - LEL) and oxygen (O,)meter.
During subsurface explorations, or in any confined spaces, an LEL/O, meter will also be used
continuously to measure for combustible gases and oxygen. The LEL/O, meter will be
calibrated a minimum of twice per day (start and finish) with a pentane gas/oxygen mixture.
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2.0 GEOPHYSICAL SURVEYS

Geophysical surveys provide a means of measuring: the electrical conductivity of
subsurface soil, rock, and ground water through electromagnetics (EM); areas of anomalous
magnetic field strength through magnetometer surveys, and subsurface profiles through ground
penetrating radar.

During geophysical surveys, potential interferences to the survey data such as power
lines, fences, and other surficial ferromagnetic objects will be noted in field notebooks. Base
stations will also be established at each of the study areas from which electromagnetic and
magnetic readings will be obtained during the surveys to account for natural variations in the
Earth’s magnetic field.

The geophysical surveys are being used to aid in determining subsurface conditions (e.g.,
fill/waste areas) at the study areas. The findings of the geophysical surveys may be used to
"fine tune” planned soil, monitoring well, and/or test pit sampling locations. Significant
deviations from this plan as a result of the geophysical survey findings will be discussed with
representatives of the Navy, EPA, and RIDEM prior to implementation of such modifications.

The following three geophysical survey techniques will be used in the planned
investigations of the subject study areas.

Electromagnetic (EM) Terrain Conductivity

Magnetometer
Ground Penetrating Radar

2.1 ELE MAGNETIC TERRA

The survey will be conducted using a Geonics EM-31 electromagnetic terrain conductivity
meter, or equivalent. The EM-31 has a fixed intercoil spacing of 3.7 meters (12 feet) and an
effective penetration depth of approximately 6 meters (20 feet). In general, the EM surveys will
be used to aid in determining the location and/or extent of buried electrically conductive objects
(e.g., tanks, drums, piping) and waste areas (pits, fill). This information may aid in "fine-

tuning” the final locations for investigative borings and wells.
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The EM surveys will be conducted continuously in the vertical dipole configuration along
traverses spaced at intervals established in individual site work plans. EM measurements in the
horizontal configuration will also be obtained at observed anomalies. More detailed EM surveys
may be conducted around those areas suspected of having buried objects/materials and around
areas of detected anomalies.

2.2 MAGNETOMETER SURVEY

The magnetic survey will be conducted with a Geometrics G-856 proton precession land
magnetometer, or equivalent. The magnetic surveys will be used to identify areas of buried
ferrous metal. The magnetic data will also aid in distinguishing any conductivity (EM-31)
anomalies due to ferrous metal from electrically conductive, non-ferrous objects. The
magnetometer utilizes the precession of spinning protons of the hydrogen atoms in a sample of
fluid (kerosene, alcohol, or water) to measure total magnetic field intensity. The total magnetic
field value measured by the proton precession magnetometer is the net vector sum of the ambient
earth’s field and any local induced and/or remanent perturbations.

The magnetometer surveys will be conducted continuously along traverses spaced at
intervals established in individual site work plans. More detailed magnetometer surveys may
be conducted around those areas suspected of having buried objects/materials and around areas
of detected anomalies.

In addition to the magnetometer, a magnetic locator (Schonstedt Model GA-52B, or
equivalent) will be used to investigate those areas where magnetic anomalies are detected with
the EM-31. The magnetic locator is designed to locate buried ferromagnetic objects. The
magnetic locator will be used to check subsurface investigation locations (i.e., borings and test
pits) prior to drilling and/or excavation activities for the possible presence of unknown buried
utilities and other buried hazards (e.g., drums, tanks). If unknown buried metallic objects are
detected at a planned boring location, the sample location will be moved to avoid the detected
anomaly. Any such discovered areas will be appropriately investigated (e.g. test pits) after

further consideration and planning.
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2.3 GROUND PENETRATING RADAR

Ground penetrating radar is an electromagnetic survey technique that reveals a graphic
cross-sectional view of layered material below the ground surface. In a radar system, high
frequency (radio waves at frequencies up to a thousand megahertz) impulses are generated by
a transmitter. ‘This impulse is directed downward into subsurface material. At subsurface
material interfaces, a portion of the signal is reflected back to a surface antenna. For each
impulse transmitted, a series of reflected impulses is returned in a time sequence proportional
to the depth of the reflecting unit, thereby giving an indication of the number and depth of
subsurface reflecting units.

GPR surveys are conducted by pulling the transmitter/antenna slowly along the pre-
determined traverse. Depth to an identified reflector, such as a known pipe or geologic feature
is used for vertical scale calibration. The depth of penetration of GPR is limited by attenuation
of the transmitted impulse. Attenuation is a function of dielectric loss and of electrical
conductivity loss, which varies between materials and the frequency of the impulses. Penetration
depths can be increased by using a transmitter antenna of lower frequency. Although lower
frequency antennae permit deeper penetration, they do not provide the greater resolution of
higher frequency antennae. The specifications of the GPR equipment (e.g., antenna size(s),
models) most appropriate for this project will be determined during pre-investigation site visits
with geophysical subcontractors. Although site-specific factors will be considered in establishing
the speed at which the GPR surveys will be performed, slower survey speeds (i.e. < 10 mph)
are preferred.
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3.0 SOIL GAS SURVEY

In general, soil gas sampling will be used at the study areas to aid in defining the
presence, nature, and/or extent of subsurface volatile organic compound (VOC) contamination.
Increased concentrations of gaseous VOCs are commonly present within pore spaces of VOC
contaminated unsaturated soils, above contaminated buried wastes, and above contaminant
plumes of ground water. Analysis of soil gas is an effective screening method to assess the
presence and extent of an area contaminated with VOCs. The soil gas survey information is
intended to aid in directing surface and subsurface investigation activities at individual sites.

The findings of the soil gas surveys may be used to "fine tune” planned sampling
locations. Significant deviations from this plan as a result of the soil gas survey findings will
be discussed with representatives of the Navy, EPA, and RIDEM prior to implementation of

such modifications.

L TRATEGY AMPLE

A grid has been established in individual site Work Plans to characterize appropriate
areas in a systematic manner. The planned grids encompass the entire site area. Additionally,
a set number of biased survey points has been established at each site at areas of concern.
During the soil gas survey, the sampling grid will be extended, within Navy controlled property,
to sufficiently define any areas of detected volatile organic contamination. Sampling points may
be added to provide further definition, as judged necessary by the TRC-EC field team leader.
Areas of staining or vegetative stress will be noted on a site map.

3.2 SOIL GAS SAMPLING METHODS

All soil gas points will be sampled by a truck mounted-hydraulic sampling device (e.g.,
geoprobe). Interconnectable lengths of 1" diameter steel pipe will be advanced by the hydraulic
sampling device to the required sampling depth. The sampling depths will be assessed by
evaluating the depth to water, potential contamination sources, and overburden material. In
general, two to three samples will be collected per probe location. These samples may be

collected from the interval just above the water table, at a mid-point in the vadose soil column,
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and approximately six feet below ground surface. Sampling will continue into bedrock as is
necessary and possible (i.e. weathered rock) to collect such soil gas samples. Upon reaching
the desired sampling depth, the bottom of the steel pipe will be opened and a small diameter
stainless steel probe attached to teflon tubing will be lowered through the steel casing to the
bottom of the hole. Packing material or an inflatable packer will be located just above the
perforations at the base of the probe. This will isolate the sampling zone from the steel pipe
annulus. Each soil gas sample will be collected from the prescribed depth through the probe
after a pump, equipped with a vacuum gage, has extracted three apparatus air volumes from the
probe. The soil gas sample will then be extracted from the air mass by inserting a glass gas
tight syringe into the polyethylene tubing which connects the probe to the vacuum pump. The
syringe will extract up to 1 ml of air, the exact volume extracted depends on the concentration
of volatile organics in the sample. The sample will then be submitted to a climate-controlled
mobile laboratory for “real time" analytical results.

Soil gas samples will be analyzed on a gas chromatograph equipped with a flame-
ionization detector (FID). All soil gas samples will be screened for petroleum products using
modified (for soil gas) EPA 602 procedures. Soil gas samples will also be run simultaneously
through an electron capture detector (ECD) for chlorinated compounds typically contained in
industrial solvents, following modified (for soil gas) EPA 601 procedures. Between all sample
injections (including unknowns) the syringe will be heated to 60°C and flushed with UPC grade
nitrogen. Standards will be analyzed in order to quantify the following compounds (to a
reporting limit of 1.0 ug/l). A total FID volatiles compound concentration will also be
calculated for each soil gas sample run.

The laboratory-grade gas chromatograph (GC) will be calibrated prior to the initiation
of field work each day. Calibration curves for the GC will include at least three points, on
which a linear regression will be run to determine the detector response curve. Analyte
standards will be analyzed at intervals of every 10 soil gas samples during analysis. Check
standards will also be run at the end of each day to gauge the calibration status. The GC will
not analyze any samples if the correlation coefficients of any standardized compounds are less
than 0.99. '
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Field blank samples are collected by drawing pre-purified nitrogen or ambient air (filtered
through an MSA organic cartridge filter) through the sampling apparatus and probes prior to
each days sampling activities, after every twentieth sample, and at the conclusion of each day.
Field blank samples are labeled and analyzed in the same manner as the actual field samples and
are visually indistinguishable from the actual field samples (i.e., blind to analyst).

Prior to each days work the soil gas steel pipe will be washed with a non-phosphate
detergent/distilled water solution, and wiped dry with clean paper towels. The pipe will then
be rinsed with distilled water and wiped dry with clean paper towels. The sampling probe will
be washed externally with detergent/distilled water and scrubbed with clean paper towels. The
exterior of the probe will be rinsed with distilled water and wiped with clean paper towels. The
interior of the probe will be flushed with detergent/distilled water and purged for approximately
30 seconds with 20 psi of ultra-zero grade air, pre-purified nitrogen, or filtered ambient air.

AMPLE IGNATION AND ANALY
The soil gas samples will be "grab" samples analyzed by a portable gas chromatograph
in the field or, if available, within a building adjacent to the study area which has a compatible
electrical supply. The gas chromatograph develops a chromatogram for each gas sample, which
the instrument operator uses to assess the type and concentration of any detected contaminants.
The gas sample grid number and ambient air temperature at the time of collection will be
recorded in the field log book and on the chromatogram.
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4.0 SURFACE SOIL SAMPLING

The objectives of the surface soil sampling are to assess the presence and nature of
surface soil contamination at each study area. -This information will aid in meeting overall
sampling plan objectives. Site area specific background surface soil samples will be collected.

4.1 SAMPLING STRATEGY AND SAMPLE LOCATION

Surface soil sampling and other sampling activities have previously been conducted at
some of the study areas being investigated. When appropriate, the findings and results of
previous investigations were used in establishing the surface soil sampling strategy at each study
area. Surface soil samples will be collected and analyzed as discrete samples.

2 ACE SOII. SAMPLIN D

Surface soil samples will be collected directly with a stainless steel spoon. In some
instances (e.g., dense soil) a stainless steel, hand bucket auger may be used to assist in the
collection of the samples. Soil samples to be analyzed for VOCs will be collected from a depth
of zero to twelve inches below the ground surface. These samples will be transferred directly
to the sample container to minimize loss of VOCs from the sample. Other surface soil samples
will be collected directly from the ground surface (0-3 inches), below any surface vegetation
(leaves, grass, etc.) with a dedicated stainless-steel spoon. All but the sample portion for VOC
analysis will be homogenized in a stainless steel bowl prior to being placed into appropriate
containers.

Stainless steel spoons and bowls will be dedicated to each sample and will be laboratory
decontaminated. Other sampling devices (hand augers) will be decontaminated prior to each use
in the field. A geologic and general description (e.g. stains, odors) of each surface soil sample
collected will be recorded in a field notebook. Field instrumentation readings (OVA, HNu) from
samples will also be recorded in the field notebook.
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4.3 SURFACE SOIL SAMPLE DESIGNATION

Surface soil samples will be assigned a designated field identification number which will
reference the study area number, sample type, sample location, and sampling date. Below is
an example of a surface soil sample identification number:

Example: CC-S§2-082092

where: CC = Coddington Cove Rubble Fill Area
SS = Surface Soil Sample
2 = Sample Location Number
082092 = Sampling Date (August 20, 1992)
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5.0 TEST PIT OPERATIONS

The objective of the test pitting program is to physically access and assess the nature of
subsurface materials disposed in rubble debris areas. Significant findings of the test pit
investigation will be reviewed with representatives of the Navy, EPA, and RIDEM to evaluate
the adequacy of the study area exploration program.

2.1 TEST PIT SAMPLING METHOD
Test pit excavation activities will be conducted with a backhoe or trackhoe. Test pits will

be excavated to the observed ground water table, or the maximum reach or capability of the
backhoe. Information obtained from physical observation of the site (e.g. stressed vegetation,
stained soil) and geophysical and/or soil gas surveys will be used to aid in "fine tuning” planned
test pit locations, as appropriate.

The test pit samples will be collected directly from the backhoe bucket with a dedicated,
decontaminated stainless steel spoon. Samples will be collected from the middle of the bucket,
at least three to four inches below the surface of bucket material. The sample matrix will be
homogenized (or mixed) in a dedicated, decontaminated stainless steel bowl. However, first the
sample aliquot for VOC analysis will be placed directly in an appropriate container prior to
mixing the sample in a bowl. A geologic and general description of the sample material will
be recorded in a field notebook along with the depth and location from which each sample is
collected.

Test pit soil samples will be monitored for the presence of total volatile organic vapors
with a flame or photo-ionization detector. Test pit excavations will be photographed and staked
for survey purposes. Additionally the size (depth, width and length) of the test pit and depth
to observed ground water will be recorded at each location. Test pits will be backfilled upon
completion of sampling/characterization or at the end of the day, whichever is first.
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5.2 TEST PIT SAMPLE DESIGNATION
Test pit samples will be assigned a designated field identification number which will

reference the study area number, sample type, sample location number, test pit sample number,
and sampling
date. Below is an example a test pit sample identification number:

Example: NC-TP1-02-062592

where: NC = NUSC Disposal Area
TP = Test Pit Sample
1 = Test Pit Location Number
02 = Test Pit Sample Number
091592 = Sampling Date (September 15, 1992)

LR
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6.0 TEST BORINGS

Subsurface test borings will be conducted to aid in assessing the presence and nature of
s0il contamination at individual sites. Information obtained from the geophysical and soil gas
surveys may be used to “fine tune” planned test boring locations at each site. Information
obtained from the test boring activities may in turn, be used to "fine tune® any planned
monitoring well locations. In instances where test boring findings indicate an ideal location for
a well (e.g., high levels of contamination observed in fill or aquifer), the test boring may be
used for installation of a ground water monitoring well. The rationale for any deviations to this
plan based upon such field observation will be discussed with representatives of the Navy, EPA,
and RIDEM prior to implementation of such modifications.

6.1 SAMPLING STRATEGY AND LOCATION

Test borings will be drilled and sampled to aid in assessing subsurface soil characteristics
and the nature of soil contamination at individual sites. When appropriate, site background

information and the findings and results of previous investigations were used in establishing the

test boring plan.

6.2 SUBSURFACE SOIL BORING AND SAMPLING METHODS
Split spoon soil samples will be collected at 2.0-foot intervals from each borehole.

Standard penetration tests [ASTM D1586-84 (1984)] will be conducted for every 2.0-foot
sampling interval. The physical characteristics of each soil sample will be geologically logged
and generally described in a field notebook. General observations which may be described
include staining, odors, fill material, and wastes. Soil samples to be submitted for laboratory
analyses will be transferred from the split spoon to the sample container with a dedicated
stainless-steel spoon. Sampling equipment (e.g., augers, drilling rods, split-spoons) will be
decontaminated prior to each use as described in the project Quaiity Assurance/Quality Control
Plan. Split spoon soil samples will be monitored for the potential presence of total VOC vapors
with a flame or photo-ionization detector. Measurements of relative VOC concentrations will
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be taken and recorded from the entire split spoon immediately upon opening. Field observations
will be recorded in a field notebook.

To minimize potential future human exposure to contaminated drill cuttings, test borings
will be backfilled to within 1.0 foot of the ground surface, after which a cement-bentonite grout
will be used to "top-off” the hole. Remaining drill cuttings will be handled as described in the
Investigation Derived Waste Plan in Volume I of this Work Plan.

6.3 TEST BORING SAMPLE DESIGNATION
Test boring samples submitted for laboratory analyses will be assigned a designated field
identification number which will reference the study area number, sample type, sample location,

sample number, and sampling date. Below is an example of a test boring soil sample

identification number:
Example: NC-B4-5§2-091292
where: NC = NUSC Disposal Area
B4 = Test Boring Location Number

S2 = Second Sample Interval S-2
091292 = Sampling Date (September 12, 1992)
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7.0 MONITORING WELLS/PIEZOMETERS

Monitoring wells will be installed to aid in assessing the mature of ground water
contamination. The monitoring wells will also be used to provide geologic information on the
aquifer characteristics. Piezometers will be installed to aid in assessing site-specific
hydrogeologic wndiﬁons. Five separate discussions on the monitoring well/piezometer
investigations are presented below concerning the following: well sampling strategy, monitoring
well construction details, piezometer construction details, well sampling methods, and the well

sample designation plan.

7.1 MONITORING WELL LOCATIONS

Information obtained from initial study area investigation activities (e.g., test borings,
soil gas sampling, geophysical surveys) may be used to "fine tune” the final well locations at
study areas, as justified by the information.

7.2 WELL B DRILL A AMPL D

The boreholes for overburden wells will be advanced using 4 %-inch minimum inside
diameter (I.D.) hollow-stem augers. Split spoon samples will be collected continuously at 2.0-
foot intervals from the well borings to a maximum depth of 20 feet or sampler refusal,
whichever is encountered first. Sampler refusal is defined as less than six inches of penetration
for 100 blows with a 140 pound hammer falling 30 inches in conformance with ASTM 1586-84.
When it is necessary to extend well borings beyond 20 feet and bedrock is not encountered,
split-spoon soil samples will be collected at every 5-foot interval or identifiable change in strata.
Standard penetration tests [ASTM 1586-84 (1984)] will be conducted for every 2.0-foot sampling
interval. The physical characteristics of each soil sample will be visually characterized and
geologically described in a field notebook. Split spoon samples will also be monitored with a
flame or photo-ionization detector (OVA or HNu). Observations will be recorded in the field
notebook.

Soil samples to be submitted for laboratory analyses will be transferred directly from the
split spoon to the sample container with a dedicated decontaminated stainless-steel spoon.
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Sampling equipment (e.g., augers, drilling rods, split-spoons) will be decontaminated prior to
each use.

At study areas where sampler or auger refusal is encountered prior to the water table,
a bedrock core will be collected to characterize the bedrock. The monitoring well borehole will
be advanced ten feet into the bedrock with two 5-foot, double-tube, Nx rock core barrels. Once
the cores are retrieved and opened, a description of the bedrock will be recorded in a field
notebook. For those borings which indicate evidence of contamination by observation or field
instrumentation bedrock coring will proceed ip the following manner; when the boring cannot
be advanced with hollow stem augers and sampler refusal is encountered, a casing will be seated
and grouted into the bedrock. After allowing the grout material to set up, coring will proceed
through the inner casing. Prior to construction of the overburden monitoring well, the open
borehole in the bedrock will be backfilled with a bentonite slurry to the top of the bedrock
surface and allowed to set.

The final depth of monitoring wells will be assessed by TRC-EC field personnel.
Variables to be considered in establishing the final well depth will include material encountered,
observed contamination, geologic material, depth to the water table, and study area sampling
objectives.

Well boring drill cuttings will be handled in accordance with the Investigation Derived
Waste Plan described in Volume I of this Work Plan.

7.3 WELL NSTRUCTI

Drilling and well construction activities will be subcontracted to a qualified well drilling
firm. On-site drilling activities will be conducted under the supervision of a TRC-EC
geologist/engineer.

Monitoring well construction specifications for this project include the following:

Six inch borehole (minimum);

Two inch inside diameter PVC riser and screen;

Threaded or press joints only on PVC pipe (no glued joints);

Silica (quartz) sand backfill to a minimum of two feet above the screened interval;
Two foot minimum thick bentonite seal above the sand pack;
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Portland cement/bentonite slurry (about 6:1 ratio respectively) in the well annulus
from the top of the bentonite seal to the surface;

All casing sealant and drilling fluids will be mixed with potable water;

Vented well cap; and

Steel casing with a locking cap will be securely set in cement over the well casing
stick up and a minimum of three feet below the ground surface. Wells will be
clearly numbered with a permanent identification system (e.g., metal tag) affixed
to the well casing or concrete pad. In paved areas, and high traffic areas, wells
will be installed with curb boxes constructed at or slightly below grade.

Well screen and riser lengths may vary for each well. Screen lengths for wells
intercepting the water table will be a maximum of ten feet, with no more than five feet extending
above the water table. The five-foot length of screen above the water table is intended to
maintain the water table within the screened interval during seasonal and/or diurnal ground water
fluctuations. A ten-foot screen length will be used for deep wells installed below the water
table. Well riser lengths will be field-determined so the top of the casing extends approximately
one to two feet above the ground surface for wells with stick-up protective casing and
approximately four to six inches below grade for wells with flush-mounted curb boxes. The
driller and TRC-EC geologist/engineer will maintain accurate written logs of the well
construction details.

4 PIEZOMETER CONSTR N

Piezometers will be installed at study area locations where ground water is in close
proximity to the ground surface (i.e. in wetlands or immediately adjacent to streams). Individual
piezometers will consist of 1-1/4 to 2 inch diameter wire wrapped wellpoints which are
connected to steel riser pipe with coupling joints. These piezometers will be installed at select
locations by hand driving techniques. Piezometers will be installed to a depth determined in the
field. However, the final screened interval for piezometers will be determined by a combination
of factors including the depth to water, the depth to which the piezometer can be hand driven,
and the elevation of water in nearby surface water bodies (streams, ponds, etc.) or monitoring

wells.
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1.5 WELL DEVELOPMENT

Wells will be developed by the surge block and pump technique. Fine-grained material

around the well screen will be drawn into the well and removed by agitating the well water with
-a surge block and simultaneously pumping water from the well at a Jow discharge rate. An
attempt will be made to develop the wells in a manner which minimizes infiltration of sediment.
A centrifugal pump outfitted with ASTM drinking water grade polyethylene tubing will be used
for removing the water from the well. To prevent cross-contamination between the wells, the
surge block will be decontaminated between each well. At a minimum, the surge block will be
decontaminated with non-phosphate detergent and tap water, rinsed with tap water, rinsed with
methanol, rinsed with hexane, air dried, and rinsed with tap water and then deionized water.
The polyethylene tubing will also be replaced between each well. The dedicated new tubing will
be rinsed with deionized water prior to its use. Water produced during well development will
be drummed for characterization and analysis.

Should the depth of the well or to ground water prohibit the use of the surge block and
pumping technique, an alternative method will be used to develop the well. A suitable pumping
device (e.g., submersible pump, Waterra™ hand pump) will instead be placed in the well and
used for development. Equipment inserted into the well for development will either be dedicated
to that well, or, at a minimum, washed with non-phosphate detergent and tap water, and rinsed
with tap water and then deionized water prior to each use.

Ground water extracted from each monitoring well during development will be monitored
for the following parameters: pH, temperature, specific conductance, and turbidity. Attempts
will be made to develop the well until pH, temperature, and specific conductance have all
stabilized and turbidity is < 10 NTU’s or has stabilized to + 10% on successive well volumes

(minimum of three well volumes).

1 TER SAMPL D

A period of at least two weeks will elapse between well development and ground water
sampling. Prior to the initiation of sampling activities, a head space reading (OVA or HNu) for
the potential presence of VOC’s will be recorded and the water level of each monitoring well
will be measured to the nearest 0.01 ft with an electronic water sensing device (Solinist Model
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101 or equivalent) and recorded in a field notebook. Down-hole equipment (interface probe,

. water level indicator, etc.) will be decontaminated with deionized water prior to each use, unless
visual observations (e.g., oil, odors) indicate additional decontamination is necessary.
Additionally, the possible presence of non-aqueous phase liquids (NAPLs), will be assessed in
suspected wells (e.g., the thickness of the free phase material will be determined) prior to
sampling with an oil/water interface probe. At a minimum, the interface probe will be
decontaminated with non-phosphate detergent, tap water, methanol, hexane, tap water and then
deionized water after each use.

Prior to ground water sampling, a minimum of three well volumes will be purged from
each well using either a hand-operated bailer, a peristaltic pump (preferred), a centrifugal pump,
or a submersible pump. The ground water extracted during purging will be monitored for pH,
temperature, specific conductance, and turbidity at a minimum rate of one measurement per well
volume. Ground water will be purged until the pH, temperature, and specific conductance have
all stabilized and turbidity has stabilized to + 10% on successive well volumes. Purging rates
will be kept below two gallons/minute to avoid over-pumping or pumping the well to dryness.
In addition, the well will be purged from the top of the water column down to allow the purging
of the entire water column. The well will be sampled within two hours of purging.

Ground water samples will be collected with dedicated/decontaminated teflon bailers.
A teflon leader-line approximately 3-feet in length will be attached to the end of the bailer. A
polyethylene coated nylon rope will then be attached to the teflon line and used to lower and
raise the bailer in the monitoring well. The ground water sample will be collected by slowly
lowering the bailer into the well until the bailer is filled with water. Once filled, the bailer will
be raised to the surface where the ground water will be transferred to the appropriate sample
containers. The order of sample bottle filling is as follows: TCL VOC (immediately upon
completion of purging the well), TCL BNA, TCL pesticides/PCBs, and TAL metals, cyanide,
and TOC. The teflon bailers will be laboratory-decontaminated prior to use. If free phase
materials (NAPLs) are measured prior to sample collection, this fact will be documented and any
NAPL will be sampled and analyzed for TCL VOCs and petroleum hydrocarbon fingerprint
analysis. The Navy will determine the type and scope of additional investigation(s) needed to

assess the nature and extent of free phase materials in subsequent investigations.
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The pH, specific conductance, temperature, dissolved oxygen, salinity, and redox
_potential of the ground water will be measured in the field immediately after sample collection.
The pH, temperature, andredoxpotmﬁalwillbemwsuxedusingﬂmOﬁonModelSAm
meter, or equivalent. Specific conductance and salinity will be measured with a YSI Model 33
SCT meter, or equivalent. Dissolved oxygen will be measured with a YSI Model 51B Oxygen
meter, or equivalent. Field measurements will be recorded in a field notebook. Measurements
of pH, specific conductance, temperature, dissolved oxygen, :ahmty and redox potential will be
measured using approved EPA (SW-846, Third Edition) or Standard Methods protocols.

1.7 WELL SAMPLE DESIGNATION

Ground water and well boring soil samples will be assigned a designated field
identification number which will reference the study area number, sample type, sample location
number, and sampling date. Below are examples of ground water and well boring soil sample

identification numbers:

Ground Water Sample:
Example:  NC-MW1-092892

where: NC = NUSC Disposal Area
MW = Monitoring Well Water Sample
1 = Well Number
092892 = Sampling Date (September 28, 1992)

Boring Soil Sample:

Example: NC-B1-82-092892
where: NC = NUSC Disposal Area
Bl = Well Boring Soil Sample and Number
S$2 = Sample Interval S-2
092892 = Sampling Date (September 28, 1992)
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8.0 SURFACE WATER SAMPLING

Surface water samples will be collected from rivers, brooks, ponds, and wetlands
.adjacent to individual sites to help characterize and identify potential site related impacts on these
drainage systems. The locations of study area specific sampling points is provided in the
individual study aru-speéiﬁc Work Plans.

8.1 SURFACE WATER SAMPLING METHOD
Surface water samples will be collected directly from the surface water body of interest

in appropriate sample containers. Surface water samples will be collected by partially
submerging the appropriate sample containers in the water body. Care will be taken to minimize
turbulence during sampling. Surface water sampling will start downstream and proceed
upstream. Surface water samples will be collected prior to any sediment or biota samples at a
particular location.

The pH, specific conductance, temperature, dissolved oxygen, alkalinity, salinity and
hardness of the surface water at each sample location will be measured in the field at the time
of sample collection. The pH will be measured to the nearest tenth of a standard unit and
temperature to the nearest degree Centigrade using an Orion Model SA 230 meter, or equivalent.
Specific conductance and salinity will be measured with a YSI Model 33 SCT meter, or
equivalent. The dissolved oxygen will be measured with a YSI Model 51B oxygen meter. The
hardness will be measured with a HACH digital titrator, or equivalent. Measurements of pH,
specific conductance, temperature, dissolved oxygen, salinity, and redox potential will be
measured using approved EPA (SW-846, Third Edition) or Standard Methods procedures.

A graduated stake will be driven into the sediments at each surface water sample location
(for locations with less than four feet of water) for recording the depth of water at the time of
sampling and for future reference in locating the sample location. In addition, precipitation
events which occur forty eight (48) hours prior to the surface water measurement will be noted.
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Surface water samples submitted for laboratory analyses will be assigned a designated
field identification number which will reference the study area number, sample type, sample
location, sample number, and sampling date. Below is an example of a surface water sample
identification number:

Example: NC-SW1-080592
where: NC = NUSC Disposal Area
' SW = Surface Water Sample

1 = Sample Number
080592 = Sampling Date (August 5, 1992)
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9.0 SEDIMENT SAMPLING )

Sediment samples will be collected at a specified number of Jocations at or near each
study site. Near and far shore sediment samples will be collected from Narragansett Bay near
Study Area 17 the Gould Island Electroplating Shop.

9.1 SEDIMENT SAMPLING METHODS
Sediment sampling locations will be selected based on field observations and results of

any previous applicable field testing data. Preference will be given to areas of leachate
outbreaks, deposition areas, and to sediments containing organic material as opposed to sand.
Near shore sediment samples will be collected with a precleaned two-inch diameter by two-foot
long fiberglass hand coring device. Sediment samples will be collected from a depth determined
in the field. A one to two foot core will be collected (where possible) at each sediment station
to identify the zone of bioturbation. The sediment sample will be collected from within the
identified zone of bioturbation. This device will be equipped with a top mounted check valve
to prevent sample washout during retrieval through the overlying water column. Far shore
samples will be collected using a gravity coring device. Core liners will be constructed of
fiberglass or similar material.

In the event that stones or other material precludes effective use of the above sampling
devices sediment samples will be collected with a spade and spoon. Sediment cores will not be
extracted in the field. Core ends will be screened with a flame or photo-ionization detector for
the presence of organic vapors immediately upon collection and all readings recorded. The
physical and geologic characteristics of each sediment sample will also be recorded in a field
notebook. An attempt will be made to collect sediment samples with greater than 30 percent
solids. However, in the event that samples are collected with less than 30 percent solids, an
appropriate sample volume adjustment will be made to obtain acceptable analytical results.
Sample cores will be stored at approximately 4 degrees Centigrade following collection and VOC

screening.
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9.2 SEDIMENT SAMPLE DESIGNATIONS .

Sediment samples submitted for laboratory analyses will be assigned a designated field
identification number which will reference the site number, sample type, sample location, sample
number, and sampling date. Below is an example of a sediment sample identification number:

Example: NC-SD1-080592

where: NC = NUSC Disposal Area
SD = Sediment Sample

1 = Sample Number
080592 = Sampling Date (August 5, 1992)
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etz 10.0 BIOTA SAMPLING

Biota samples will be collected from Narragansett Bay near Study Area 17, the Gould
Island Electroplating Shop, to assess impacts, if any, of the site on nearby biota (bivalves).

10.1 BIOTA SAMPLING METHODS

A primary objective in sampling for bivalves is to obtain a pool of bivalves representative
of the site from which they were collected. Different bivalve collection techniques will be
employed depending upon station depth, bivalve species, and environmental conditions at the
site. Mussels and hard shell clams will be collected by hand with a stainless steel quahog rake,
or with a dredge sampler. An attempt will be made to collect mussels and clams within a twenty
foot radius of the specified sample station. A sufficient amount of sample, specified by the
analytical laboratory, will be collected to perform the required analyses.

At intertidal sites, bivalve samples will be collected by hand with polyethylene gloves,
or other appropriate dermal protection. In water less than one meter deep bivalves will be
collected using a stainless steel quahog rake. Clusters of mussels, attached to each other and
bottom material by bassal threads, can be pried apart using the tines of the rake.

A dredge sampler will be used to collect bivalves in water deeper than two meters. The
dredge is a toothed ship dredge constructed of stainless steel. The dredge bag is constructed of
polyethylene mesh.

The target sample size for each individual replicate is 12 bivalves. The ability to collect
representative biota samples will be highly dependant on the density of bivalves at the selected

locations.
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10,2 BIOTA SAMPLE DESIGNATIONS

Biota samples submitted for laboratory analyses will be assigned a designated field
identification number which will reference the site number, sample type, sample location, sample
number, and sampling date. Below is an example of a biota sample identification number:

Biota Samples:
Example: GI-BT1-080592
where: GI = Gould Island Electroplating Shop
BT = Biota Sample

1 = Sample Number
080592 = Sampling Date (August 5, 1992)
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11.0 LAND SURVEYING -

Following the completion of field sampling activities at each of the study areas, they will
be surveyed by a State of Rhode Island registered mmyﬁwm physical site features along
with the location and elevation of sampling stations (outside of buildmgs) will be determiined in
the survey. Each sampling location will be referenced to the State of Rhode Island Grid
Coordinate System. Completed wells will be surveyed for elevation of the top of | the protective  EFE
casing, top of the well casing, and the adjacent land surface. Piezometers, lfany, will also be
surveyed at this time. Elevations will be referenced to a United States Geological Survey

benchmark.

.,
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1.0 INTRODUCTION

This Health and Safety Plan (HASP) has been prepared by TRC Environmental
Corporation (TRC-EC) for specific application to the Study Area Screening Evaluation (SASE)
investigations for the Naval Facilities Engineering Command (NAVFAC), Northern Division.
SASE investigations have been developed for one site located at the Naval Education and
Training Center (NETC), and two sites at the Naval Undersea Warfare Center (NUWC) in
Newport, Rhode Island. The location of the Newport Naval Base is shown on Figure 1, Site
Locus.

This Health and Safety Plan has been prepared to protect worker health and safety during
investigation activities at the three sites shown on Figure 2, Study Area Locus Plan. The HASP
is intended as an addendum to a March, 1989 Health and Safety Plan prepared in support of a
Remedial Investigation prepared by TRC-EC for five separate NETC study areas. Site-specific
health and safety information can be found in the study area specific work plans. A copy of this
HASP as well as a copy of individual study area work plans will be available on-site during field
activities.

Section 2.0 of the HASP describes the anticipated hazards which may be encountered at
the study sites. Section 3.0 discusses project staffing, organization and responsibilities. Section
4.0 describes TRC-EC’s Corporate Health and Safety program and adherence to regulatory
standards. Section 5.0 describes site control measures to be employed at the site to maintain
order and minimize chemical and physical hazards to on-site personnel, visitors, and the public.
Section 6.0 describes site Health and Safety orientation meetings, and weekly Health and Safety
meeting updates. Section 7.0 describes task specific Health and Safety procedures as well as
chemical and physical hazards, site monitoring, action levels, personal protective equipment and
decontamination and disposal procedures. Lastly, Section 8.0 describes emergency procedures,
emergency phone numbers and a map of the shortest route to a hospital.
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1.1 PROJECT OBJECTIVES

The objective of this Work Plan isuto define the level of investigation planned to assess
the presence and nature of environmental contamination at the three study areas. The site
investigations will be conducted at each site to assess the presence of any hazardous substances,
the 'nature of any materials disposed, and the potential for releases of contamination. The
findings of these SASE investigations will be used to assess the need to perform any further
environmental investigations at each site. The three subject sites include:

Study Area Number =~ Name

4 Coddington Cove Rubble Fill Area
8 NUSC Disposal Area
17 Gould Island Electroplating Shop

The purpose of the HASP is to inform site personnel of the currently known and
suspected hazards associated with work at the study sites. All site personnel, including
subcontractors, are required to become familiar with and follow provisions of this plan.
Although all employees are required to follow the guidelines set forth herein, the safety of site
personnel is ultimately the responsibility of the individual and their respective employers.
development of this site safety plan is intended to minimize the potential for site related health
and safety problems. However, neither the Navy or TRC-EC can definitively insure the safety
of any individual on-site. Copies of this HASP will be available to on-site personnel for
orientation to anticipated hazards on-site (based on currently available data), as well as the health
and safety procedures to be followed during implementation of this program. TRC-EC or
NAVFAC cannot be responsible for enforcing provisions of this plan for the health and safety
of site workers other than their own employees.

To meet project objectives, field explorations including: radiological, ambient air,
combustible gas, soil gas, and geophysical surveys; soil, sediment, surface water, biota, and
ground water sampling; test pitting, soil borings, and monitoring well installations will be under-
taken as described in the site specific Work Plans provided as Volumes I through III of this
Work Plan. Each of these work tasks are summarized below.
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1.2 WORK TASKS
This section summarizes field activities proposed at the three study areas. Specific site

activities are described in Volumes I through III of the Work Plan. Potential chemical hazards
associated with each study area are described in Section 2.1.1 through 2.1.6.

1.2.1 Radiological Survey

Available background information indicates that no radioactive material was disposed at
any of the three sites. However, as a precautionary measure, a radiological survey will be
conducted at each study area. The survej will be conducted using a scintillation meter (Ludium
Model 19 Micro R Meter, or equivalent). The survey will be conducted in a manner defined
for each site in the Work Plan (i.e. grid pattern or walkover). Deviations from normal
background readings will be documented and appropriate modifications will be recommended

to the HASP should conditions warrant.

2,2 Soil rv
A soil gas survey will be conducted at each of the sites. The objective of the soil gas
survey is to assess the potential presence and nature of subsurface VOC vapors. Additionally,
the survey will be used to support, and if necessary modify, the levels of personnel protection

established in Section 7.0 for subsurface explorations.

1.2.3 Geophysi urv
A geophysical survey will be conducted at each of the sites. The objectives of the

geophysical surveys will be to assess the presence and nature of conductive and metallic
subsurface materials at the sites. The surveys will be conducted in a manner defined for each
site in the Work Plan (i.e. grid pattern or walkover). As noted above, survey results may be
used to modify levels of personnel protection, if warranted.
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1,2.4 Test Pits
Test pits will be completed at the Coddington Cove Rubble Fill Area. The objective of

the test pit program will be to asses the nature, type and thickness of fill materials. Test pit
activities will be coupled with soil sampling described in the Work Plan to aid in evaluating the

presence and nature of subsurface contamination.

2 il i
Soil samples will be collected from each of the sites. Samples will be collected from a
variety of locations including test pits, surface soils, and boreholes. Samples will be
concentrated in areas identified through historic or survey (soil gas or geophysics) information
as potentially containing waste materials. The objective of soil sampling will be to assess the
type of soil contamination at each of the study areas. Each sample collected will be screened
for the presence of total volatile hydrocarbons with a photoionization and a flame ionization

detector.

1.2.6 Surface Water/Sediment/Biota Sampling
Surface water samples will be collected from two of the three sites (Coddington Cove and

the NUSC Disposal Area), while sediment samples will be collected from these sites in addition
to the Gould Island Electroplating site. Biota samples will also be collected from the Gould
Island Electroplating Shop vicinity. The objective of the surface water/sediment and biota

sampling program is to assess impacts, if any, of the sites on nearby receptors.

2.7 Monitorin 11 Installation D n
Monitoring wells are proposed at two of the three sites (all except the Gould Island
Electroplating Shop). The objective of the monitoring well installation program is to assess

ground water quality at sites on Aquidneck Island.

-Appendix C, Page 4 -

TRC



1.2.8 Ground Water Sampling

Prior to sampling, each ground water monitoring well will be purged of at least three
times the standing volume of water in the well. Ground water samples will then be collected
from the newly installed monitoring wells. Ground water sampling procedures are described in
the Work Plan.

1.2.9 Land Survey

Following completion of field explorations, the location of test pits, monitoring wells,
and sampling points will be established on a site plan. The objective of the survey will be to
locate sampling points relative to one another and pertinent site features (buildings, etc.).
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2.0 SITE HAZARD SUMMARY

Hazards which may be encountered at this site can be classified into three general
categories: chemical, physical, and natural. Chemical hazards are site specific and involve
potential exposure to chemical contaminants in soil, ground water, and volatilized components
in air. Physical hazards are generally occupationally specific and involve some type of accident.
Natural hazards are created by natural environmental circumstances such as weather, poisonous
plants, poisonous animals, insect bites, etc.

1 CHEMICAL HAZARD
A review of the available historic information indicates a number of potential

contaminants may be present at each of the study areas. Table 1 summarizes suspected
contaminants at each of the three study areas. Table 2 provides 1991-1992 Threshold Limit
Values (TLVs) or PEL’s (whichever is lower) published by the American Conference of
Governmental Industrial Hygienists for contaminants which may be present at the study areas.
TLVs refer to airborne concentrations of substances to which the average worker is presumed
to be able to be exposed without adverse effects. TLVs are established assuming a worker is
exposed to the contaminant for a period of eight hours per day, five days per week for a
working lifetime of twenty years.

The potential for exposure to site contaminants could result from inhalation, ingestion,
or direct contact (skin absorption) with soils or waters contaminated with volatile organic
hydrocarbons. Common symptoms of acute exposure to VOCs include headaches, dizziness,
nausea, eye irritation, fatigue, loss of coordination, visual disturbances, abdominal pains, and
cardiac arrythmia. Chronic exposures to solvents, hydrocarbons, and lead can lead to skin
diseases; nervous and respiratory system disorders; kidney, liver, brain, and heart malfunctions;
and cancer.

Potential contaminants from former or current activities that may be encountered at each

of the study areas are summarized below.
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2.1.1 Coddington Cove Rubble Fill Area

The Coddington Cove Rubble Fill Area occupies approximately five to eight acres south
of Building 47 adjacent to the Coddington Highway. Available information indicates this area
was used for disposal of concrete, asphalt, slate, wood, brush, and small quantities of ash from
approximately 1978 until 1982. Based on the suspected disposal of ash materials at the site,
chemical hazards may include heavy metals. The disposal of organic debris may also result in

natural decomposition products such as methane.

2.1.2 NUSC Disposal Area

The NUSC disposal area occupies an area of one acre or less north of Building No. 1170
and Cunningham Street and south of the Wanumetonomy Golf and Country Club. Available
information indicates this area was used for disposal of scrap lumber, tires, wire, cable and
empty paint cans for an unspecified period of time. Chemical hazards could include VOCs and
heavy metals from paint residues, as well as methane produced from the natural decomposition

of organic materials.

2.1.3 Gould Island Electroplating Shop
The Gould Island Electroplating Shop occupies a portion of Building 32 on Gould Island

in Narragansett Bay. Building 32 is presently vacant. Available information indicates that
electroplating and degreasing operations were conducted in Building 32 during the mid 1940’s.
These activities were reportedly discontinued after the end of World War II. The location of
the disposal of waste materials generated from the electroplating activities were not verified
during the IAS. However, the IAS suggests that waste materials and floor drain outfall locations
were likely directed to off-shore discharge pipes.

Available information indicates use of hydrochloric and chromic acid, copper and sodium
cyanide, sodium hydroxide, nickel sulfate, and degreasing solvents. Based on this information

chemical hazards in the form of VOCs, heavy metals, and cyanides are indicated.
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2.2 PHYSICAL HAZARDS

Primary physical hazards at the site are those associated with drilling and test pitting
activities. Hazards that could be encountered during subsurface explorations include falls and
trips, injury from lifting heavy objects, falling objects, eye injuries, head injuries, and pinched
or crushed hands and feet. A fire hazard may also be present due to the use of gasoline-powered
equipment, and the possible presence of flammable materials in subsurface soils.

NA L HAZARD
Natural hazards such as weather, poisonous plants, animals, and insects cannot always
be avoided. Based on available information and current site conditions, the site safety officer
and field personnel shall use their best judgement to avoid these potential hazards.
Natural hazards also include exposure to adverse weather conditions including heat and

cold stress.
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3.0 STAFF RESPONSIBILITIES
TAFF RESP IL

TRC-EC staff listed below will be responsible for the respective activities listed.

3.1.1 Program Manager

Holds ultimate responsibility for satisfactory completion of the
project.

Reports status of field activities to the Navy Northern Division
Engineer-In-Charge.

3.1.2 Project Manager

Provides overall project management and control.

Maintains day-to-day liaison with NETC Environmental
Coordinator and subcontractors.

Notifies NETC Environmental Coordinator of any site
emergencies.

Prepares, reviews, and transmits project documents to the Navy.

Conducts the initial health and safety site orientations.

th afety Director
Assists in the development and review of the HASP.
Provides on-going industrial hygiene support to the Project Manager.
Reviews and approves significant changes and/or deviations to the HASP.

Provides consultation to the Project Manager on technical aspects of the
HASP and its implementation.
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3.1.4 Field Operations Manager

Coordinates and supervises fieldwork.
Reports daily progress of fieldwork to the Project Manager.
Notifies Project Manager of deviations from the Health and Safety Plan.

Assures that fieldwork proceeds according to’Health and Safety Plan require-
ments.

Designates On-Site Coordinator (OSC)

rdinator

Primary responsibility for notification of and transport of injured field personnel
to a hospital in the event of an accident.

Monitors field investigations to ensure compliance with the approved HASP.

Recommends modification of the HASP to the Project Manager as soon as
practical after it is apparent that the Plan should be modified.

Keeps non-essential personnel outside study zone boundaries. Logs in the field
notebook personnel who enter into the study zone.

Appoints alternate on-site coordinator on an as needed basis.

Uses appropriate portable field instruments to monitor site conditions during
investigatory activities.

Maintains a log of field activities, monitoring data, and site meetings.
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1 -Si rdinator - Altern

o Assumes all fuﬁctions and responsibilities of the OSC in his/her absence.

3.1.7 Subcontractors

o Immediately notify the Field Operations Manager or On-Site Coordinator of
hazardous or potentially hazardous conditions or environments that are not
addressed or not adequately addressed in the HASP.

® Conduct work in a safe manner.
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4.0 REGULATORY REQUIREMENTS AND PERSONNEL QUALIFICATIONS

To be authorized for field explorations, TRC-EC field personnel and subcontractor field
personnel (drilling and test pit contractors) must meet the minimum requirements described in
these subsections. It is not necessary that the analytical laboratory or survey subcontractor meet
these requirements since they will not be performing site-invasive procedures.

Documentation of the requirements described below will be maintained by TRC for TRC-
EC personnel involved in field activities. Subcontractors are responsible for maintaining the
required documentation for their field personnel.

4.1 MEDICAL MONITORING
In compliance with OSHA medical monitoring regulations (29 CFR 1910.120), field

supervisory personnel and field personnel shall have received an examination by a licensed
physician. The most recent exam shall have been received within the 12-month period
proceeding this work, and each employee shall have been determined by the attending physician
to be physically able to perform the work and to use respiratory and other protective equipment

as required for field investigations.

4.2 HEALTH AND SAFETY TRAINING

Field personnel shall have received training and/or experience which, at a minimum,

satisfies the OSHA regulations for hazardous waste and emergency response (29 CFR 1910.120).

4 PIRATOR TRAININ ;
All personnel who enter the Exclusion Zone shall have completed a respiratory protection

program which, at a minimum, satisfies the OSHA regulations (29 CFR 1910.134). This
program shall include: 1) instruction in the proper use and limitations of respirators; 2) proper
fitting of personnel for a respirator, using a qualitative or quantitative fit test method; and 3)
teaching personnel how to conduct a positive and/or negative pressure fit test. The respirator
which is used to fit test personnel will be individually assigned and available for site work.
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TRC-EC provides respiratory protection to employees involved in activities at work locations
where the presence of respirable hazards is known or suspected.

Field staff assigned to this project shall be capable of using and inspecting a cartridge
respirator. Prior to the commencement of site explorations, field staff will be issued a
respirator. The maintenance of that respirator shall be the responsibility of the individual.
OSHA requires that respirators be inspected both‘ before and after use and that respirators not
used routinely shall be inspected after use and at least monthly. At the time the respirator is
issued, the individual receiving it shall test the fit (qualitatively), and inspect the gaskets,
exhalation valve, face shield, head straps, and cartridges.

Individuals are responsible for cleaning/disinfecting their respirators. Acceptable
procedures include washing using detergent/disinfectant in warm water and rinsing or air drying
in a clean place. Respirators will be used on a study area specific basis as described in Section
7.0.
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5.0 SITE CONTROL

The purpose of the site control measures discussed in this Section are to maintain order
at the site and to minimize chemical and physical hazards to on-site personnel, visitors, and the
public.

2.1 SITE ACCESS

The site consists of three study areas located within the confines of the Newport Naval
Base. In general, physical access to parcels comprising the areas of exploration are restricted
via access to the Newport Naval Base and access to the study areas by way of chain-link
fencing. Access to Gould Island is limited by its location within Narragansett Bay. General site
access may be evaluated from the site plans provided in Volumes I through III of the Work Plan.

2 EXCLUSION/DE A ATI

During subsurface explorations (soil borings, test pits), the OSC or alternate shall
establish an exclusion zone around exploration equipment (drill rig, excavator). The exclusion
zone will be demarcated using safety cones and caution tape. The OSC or alternate will be
responsible for keeping nonessential personnel outside the exclusion zone boundaries. In the
event that visitors or unauthorized personnel are present during field activities, the OSC or
alternate shall verbally request that they maintain a safe distance outside of the area marked by
the caution tape and safety cones. Prior to entering the exclusion zone, site personnel shall have
donned the proper personal protective equipment (PPE) for expected site conditions, as outlined
in Section 7.0, or as determined by the OSC or alternate.

A contamination reduction station, or decontamination area, shall be established adjacent
to the exclusion zone. The contamination reduction zone will be established at the upwind side
of the exclusion zone and will consist of a taped off area adequate in size to comfortably contain
decontamination equipment. Personnel exiting the exclusion zone shall undergo appropriate
decontamination, if required by the task-specific procedures described in Section 7.0.
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Study area specific exclusion and contamination reduction zones are discussed in Volumes
I through I of the Work Plan. Disposal of investigation derived waste materials is described
in the Project Introduction to this Work Plan.

3.3 COMMUNICATIONS

Communication into or out of the Exclusion Zone will be accomplished by voice.
Communication between sites will be accomplished with a mobile phone. When moving drilling
equipment, the driller’s helper shall serve as signal person. Signal persons shall use standard
hand signals to instruct the equipment operator left, right, forward, reverse and stop.
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6.0 GENERAL HEALTH AND SAFETY WORK PRECAUTIONS

6.1 HEALTH AND SAFETY SITE ORIENTATION

All site personnel shall be required to read this HASP and attend the Health and Safety
Site Orientation meeting. Documentation of attendees will be maintained as part of project
records. The HASP will accompany field personnel to each study area and shall be maintained
at a location known to each individual working on-site.

The Project Manager or OSC will conduct a health and safety site orientation prior to the
initiation of field activities. The orientation will cover all aspects of this HASP. Particular
emphasis will be placed on a review of potential site contaminants and their potential health
effects; accident prevention; safe work procedures; precautionary measures; use of personal
protective equipment; and emergency response procedures. All field staff are required to attend.
The orientation will be documented on the Safety Meeting Summary Form described below.

6.2 HEALTH AND SAFETY BRIEFINGS
The OSC or alternate will conduct a Health and Safety Briefing on a routine basis.

Topics to be covered include personal protective equipment, personnel and equipment
decontamination procedures, accident prevention, and any modifications or amendments to the
Health and Safety Plan. All field staff are required to attend. A Safety Meeting Summary Form
documenting personnel attending each meeting will be maintained in project files.
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7.0 TASK-SPECIFIC HEALTH AND SAFETY PROCEDURES

/

7.1 GENERAL |
The following general health and safety procedures will be employed for work conducted

at each of the three sites.

1.1 Chemi d Physical Hazar
The activities which do not involve subsurface activities (radiological, soil gas and
geophysical, and location surveys) could result in the exposure of workers to contaminated
surface soils or vapors. Such an occurrence can lead to worker exposure via inhalation or
permeation through the skin (skin absorption). However, in general, non-invasive activities do
not require direct contact with site soils and/or waters, and therefore exposures are anticipated

to be minimal.

7.1.2 Site Monitoring .

The OSC shall use an HNu PI-101 (or equivalent) photoionization detector (PID) with
either a 10.2 or 11.7 electron volt lamp (or flame ionization detector - FID, OVA 128, or
equivalent) to monitor organic vapors in the breathing zone at the upwind boundary of the
Exclusion Zone at the beginning of each day, to establish a daily background reading.

The federal regulation 20 CFR Part 1910.120 (h)(2-3) indicates air monitoring is required
upon initial entry, and periodic monitoring shall be conducted when the possibility of an
immediately dangerous to life and health (IDLH) condition exists or when there is an indication
that exposures may have risen over permissible or published limits since prior monitoring. The

air monitoring program conducted on site is intended to be consistent with these requirements.
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2.1.3 Action Levels

All field work will begin in personal protective gear as defined in the individual site
Work Plans provided as Volume I through III. Based on positive PID readings in the breathing.
zone, or site conditions, the OSC shall upgrade Personal Protective Equipment (PPE)
requirements as described below.

The following action levels are based on PID breathing zone readings:

] "0 to 1 PID unit above background: Level D

° 1 to 5 PID unit above background for longer than one minute:

Modified Level D
° S to 25 PID units above background: Level C

o 25 PID units or greater: discontinue operations. Make arrangements to continue
work in Level B protective equipment or use Level B to retrieve/demobilize
equipment.

The OSC may also make the decision to upgrade the PPE requirements, even if positive
PID readings are not noted. This decision will be based on site conditions including visual or

sensory observation of soil or ground water contamination, or other site hazards.

7.1.4 Personal Protective Equipment (PPE)

This section contains specific provisions for the use of Personnel Protective Equipment
(PPE). It shall be the responsibility of the OSC to make the determination of the level of PPE
to be used by personnel within the Exclusion Zone. The decision of the OSC will be based on
site monitoring (Section 7.1.2), action levels (Section 7.1.3), knowledge of the site, and
observed site conditions. Changes affecting the level of PPE defined in the HASP will be at the
direction and approval of the TRC-EC Project Manager and/or TRC-EC Director of Health and
Safety, except in the case of an emergency during which time it will be the responsibility of the
On-Site Coordinator to modify PPE levels.
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The following is a discussion of the anticipated levels of personnel protection based upon
historical information and the findings of the Phase I RI.

vel D protection shall f most fiel rk. Level D protection shall

include use of the following items:

work clothes;

hard hat;

work boots; and

chemical protective gloves when collecting soil and water samples (solvex/nitrile).
inner glove liners (latex/vinyl)

Level D protection may also include the use of a polycarbonate faceshield, attached to
the hard hat, in the event that potential splash conditions are present. Splash conditions are most
likely to be present during decontamination of heavy equipment. Use of the splashguard shall
be at the discretion of the OSC.

A Modified Level D, which includes Level D plus additional PPE (e.g., tyvek, boot
covers), will be during subsurface investigation activities (drilling, test pits).

An upgrade to Level C may be necessary if the concentration of VOCs detected in the
breathing zone of the workers exceeds the action level of 5 PID units discussed in Section 7.1.3,
or if warranted by other site conditions. Level C protection will include all of the PPE required
for Modified Level D plus appropriate respiratory protection. The specific respirator to be used
for Level C protection shall be a NIOSH-approved respirator with compatible cartridges.
Respirator cartridges will be changed at the first sign of break through, or daily at a minimum,

when in use.

It is anticipated that protective Level D or Modified Level D will be appropriate for
carrying out most work tasks related to this project. A sufficient inventory of necessary
equipment will be maintained on-site to provide these levels of protection for all site personnel

who must work within the Exclusion Zone.
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7.1.5 Decontamination

Decontamination procedures are described in the Work Plan.

Upon leaving the Exclusion Zone, personnel must undergo appropriate decontamination.
The nature of the decontamination requirements will depend on the nature of the work conducted
and whether immediate re-entry into the Exclusion Zone is planned, or if complete egress from
the Exclusion Zone is intended. The decontamination requirements will also depend on the level
of protection used within the Exclusion Zone and the suspected degree of contamination. This
area will be located immediately outside the access opening of the Exclusion Zone on its
apparent upwind side. This area shall contain the decontamination stations necessary to allow
rest breaks and respirator cartridge changes (if appropriate), as well as for complete
decontamination as required for food and beverage breaks, or exiting the work area. Periodic
air monitoring will be conducted in the contamination reduction zone (decontamination area)

when this area is used.

7.1.6 Field Generated Waste Di

Disposal of investigation derived waste (IDW) such as PPE equipment (e.g., tyveks,
gloves) generated during site activities will be conducted as described in the approved 1989
Remedial Investigation Work Plan.

7.2 MEDIA SAMPLING
7.2.1 Chemical Hazards

Media sampling activities include collection of: surficial soil, subsurface soil, sediment,
biota, surface water, and ground water samples. These activities may result in the exposure of
workers to potentially contaminated soils and ground water, washwater from decontamination
of personal protective equipment, and vapors released from either media. Such an occurrence
can lead to worker exposure via inhalation, ingestion, and permeation through the skin (skin
absorption).
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7.2.2 Site Monitorin
The OSC shall use a PID or FID to:

A. Monitor organic vapors above each soil sampling point or observation well prior
to sampling.

B. The OSC shall monitor the workers breathing zone continuously during active
sampling activities.

Other monitoring equipment will include an oil/water interface probe to measure free-
product in the well, and water quality instrumentation. The interface probe will be used to
gauge the thickness of any free-product in monitoring wells.

If floating products is observed:

a) the air monitoring frequency will be increased, and
b) a change, if necessary, to the appropriate PPE will occur.

2 ion Level
Unless otherwise determined by OSC, modified Level D protection shall be used for
media sampling tasks. Based on positive PID readings in the breathing zone or site conditions,
the OSC shall upgrade Personal Protective Equipment (PPE) requirements.
Action levels to be used for media sampling activities are outlined in Section 7.1 above.

1.2.4 Personal Protective Equipment (PPE

Based on site conditions and action levels. described in Section 7.1, the OSC shall
upgrade personal protective requirements commensurate with site hazards. The OSC may also
make the decision to upgrade the PPE requirements, even if positive PID readings are not noted.
This decision will be based on site conditions including visual or sensory observations of ground
water contamination. In particular, the presence of free product or other contaminants in ground

water, soil, or sediment may require an upgrade of PPE requirements.
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7.2.5 Exclusion Zon
In recognition of the increased risk to workers of exposure to contaminated soils or

ground water an Exclusion Zone of approximately twenty five (25) feet from sampling activities
will be established. Nonessential personnel shall be prohibited from entering the Exclusion
Zone.

Monitoring results will be considered when establishing exclusion zone boundaries. In
general, if elevated readings are eﬁoountered, the exclusion zone will be enlarged and if no

detectable readings are encountered the exclusion zone will remain as described above.

7.3 SUBSURFACE EXPLORATIONS
7.3.1 Chemical and Physical Hazards

Subsurface exploration activities include completion of test pit and boring activities.
These activities may results in the exposure of workers to potentially contaminated soils and
ground water, washwater from decontamination of personal protective equipment, and vapors
released from either media. Such an occurrence can lead to worker exposure via inhalation,

ingestion, and permeation through the skin (skin absorption).

7.3.2 Site Monitorin
The OSC or designee shall use a PID or FID to:

A. Monitor organic vapors in the breathing zone at the upwind boundary of the
Exclusion Zone at the beginning of each day, to establish a daily background
reading.

B. Monitor organic vapors in the worker’s breathing zone during active subsurface
explorations.

C.  Monitor the workers breathing zone at fifteen-minute intervals or continuously
during active subsurface explorations, if elevated levels of organic vapors are
detected.

D.  Monitor downhole organic vapors during drilling activities.
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Other monitoring equipment will include an explosivity/oxygen meter to monitor ambient
air for explosive vapors and oxygen content. If elevated PID/FID readings are detected in the
breathing zone the O,/explosimeter will be used to measure downhole vapors to assess the

potential presence of explosive conditions.

1.3.3 Action Levels
Action levels to be used for site investigation activities are outlined in Section 7.1 above.

Additional action levels for the explosivity/oxygen meter are as follows:

A. If airborne concentrations of flammable vapors exceed 10 percent
of the lower explosive limit (LEL), no ignition sources will be
permitted in the area.

B. If ambient conditions exceed 25 percent of the LEL at a distance
of one foot from the source, or ten percent at a distance of two
feet or greater, then site operations will be halted and appropriate
corrective actions (upgrade of PPE, or abandonment of the
exploration) will be taken.

4 Personal Protectiv uvipment (PPE

Based on site conditions and action levels described in Section 7.1 above, the OSC shall
upgrade or downgrade, personal protective requirements commensurate with site hazards. The
OSC may also make the decision to upgrade the PPE requirements, even if positive PID
requirements are not noted. This decision will be based on site conditions including visual or
sensory observations of potential contamination.

During initial subsurface exploration activities and well installations, an upgrade to

ifi 1 D protection will be required. Necessary equipment for Modified Level D
protection will include Level D plus the items listed below:

Chemically resistant boots, PVC or rubber overboots, or disposable boot covers;
Tyvek or equivalent jump suit (with ankles and wrists duct taped;
chemical-protective gloves (solvex/nitrile);

inner glove liners (latex/vinyl).
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If odorous soils are detected during subsurface explorations the following procedures will
be employed:

A. if PID or FID readings of auger spoils are consistently above 5 PID units the air
monitoring frequency will be increased; and,

B. a change, if necessary, to the appropriate PPE will occur.

7.3.5 Exclusion Zone

In recognition of the increased risk of physical injury and exposure to chemical
contaminants, an Exclusion Zone of a minimum of approximately 25 feet in radius shall be
established around exploration equipment (i.e. drill rig, backhoe). Nonessential personnel shall
be prohibited from entering the Exclusion Zone. All personnel entering the Exclusion Zone will
be required to wear appropriate personal protective equipment.
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8.0 EMERGENCY RESPONSE

E E RMATI

A list of emergency phone numbers will be maintained at individual study areas during
active investigation activities. In addition, a copy of this HASP will accompany field personnel
to each study area and shall be maintained at a location known to each individual working on-
site. '

The Newport Hospital is the nearest medical facility. A map with a suggested route to
the hospital is provided along with emergency phone numbers in the individual site Work Plans
provided as Volumes I through IIT of the Work Plan. The Newport Hospital will accept and
treat (to the extent it is capable) workers exposed to various suspect substances or physically
injured at the project site.

In the event of a site emergency, the OSC or alternate shall evacuate site personnel to
a safe area and then contact the appropriate authorities listed above. As soon as practical, after
contacting the authorities and ensuring the safety of site personnel, the OSC shall contact the
TRC-EC Project Manager.

2 GENERAL PROCED
An OSHA approved first aid kit, eye wash bottles, and a fire extinguisher rated for class

A, B and C fires will be present within or near the Exclusion Zone during subsurface boring
explorations. An emergency body flushing facility has been determined to be unnecessary based
on the hazards present and the nature of worker activity. It shall be the responsibility of the
OSC to make a determination as to the proper response for a particular emergency. As soon
as practical after emergency response, the OSC shall brief the Project Manager as to the nature
of the incident, and response actions taken. The OSC, with the assistance of health and safety
support staff, shall evaluate the site conditions and make a determination regarding any measures
that could be taken in the future to prevent incidents of a similar nature from being repeated.
The Project Manager shall notify the NAVFAC Project Officer regarding site emergencies.
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EMERGENCY RESPONSE PLAN - SPECIFI IDE
8.3.1 Chemical Exposures

nhalation

A. If site personnel experience symptoms suggesting exposure to toxic chemicals
(light-headedness, dizziness, headache, nausea, shortness of breath or burning
sensation in the mouth, throat or lungs), the person should be immediately

“escorted from the contaminated environment to fresh air.

B. If unconscious, the victim should be removed from the contaminated area
immediately and brought to the nearest hospital. Rescuers shall wear appropriate
Personal Protective Equipment during rescue.

C. If the victim is no longer breathing, he/she shall be moved away from the
contaminated area. Immediate mouth-to-mouth resuscitation or some alternate
form of effective artificial respiration shall begin.

D.  If the victim has no pulse, he/she shall be moved away from the contaminated
area and cardio-pulmonary resuscitation (CPR) should begin immediately. It may
be necessary for the victim to receive artificial resuscitation and CPR simul-
taneously.

Should any of the above scenarios be encountered, emergency medical attention/advice
must be obtained immediately. The TRC-EC Project Manager should be notified of the situation
and the affected individual(s) status as soon as practical.

Skin Exposure
If there is skin contact with toxic or potentially toxic chemicals, the skin should be

washed with copious amounts of soap and water. If clothing is contaminated, it should be
removed immediately and the skin washed thoroughly with running water. All contaminated
parts of the body should be thoroughly washed. It may be necessary to wash repeatedly.
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Ingestion
If site personnel ingest known toxic chemicals, or suspected contaminated material, obtain
medical attention immediately.

Eyes
If foreign matter should get into the eyes they should be flooded with water so that all

surfaces are washed thoroughly. Washing should be continued for at least fifteen minutes.
Medical attention should be obtained immediately.

8.3.2 Injury of Personnel
At a minimum, one person on site will be trained in Standard Red Cross First Aid. In

the event of an emergency, this person will administer appropriate first aid and arrange transpor-
tation for injured personnel to the designated medical facility, if necessary. This person will
evaluate the site conditions to determine if the causal hazard still exists. Site personnel shall not
re-enter the Exclusion Zone until the cause of the injury is determined, and the Exclusion Zone

is designated safe to re-enter.

8.3.3 Fire/Explosion
In the event of a fire or explosion, the OSC shall alert the NETC Fire Department by

calling from a phone nearby the affected area. All personnel shall move to a safe distance from
the involved area. The OSC shall make a determination regarding the severity of the fire, and
whether site personnel shall attempt to extinguish it. Fires shall not be fought by site personnel

if an explosion hazard is present or if a large fire is present on this site.
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TABLE 1

S8USPECTED STUDY AREA CONTAMINANTS
NETC/NUSC SASE INVESTIGATION

Study Area No. & Name
4 - Coddington Cove

10

11

17

Rubble Fill Area

Tank Farm One

NUSC Disposal Area

Tank Farm Two

Tank Farm Three

Gould Island
Electroplating Shop

Suspected Contaminants
Heavy Metals, Methan

Volatile Organic Compounds
(VOoCs), BNAs, Lead

Volatile Organic Compounds,
Heavy Metals, Methan

Volatile Organic Compounds,
BNAs, Heavy Metals

Volatile Organic Compounds,
BNAs, Heavy Metals

Heavy Metals, VOCs,
Cyanide
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TABLE 2

TLV/PELs
NETC/NUSC SASE INVESTIGATION

Compound V-TWA' PEL?
ppm ppm
Benzene® 10 1
Ethyl Benzene 100 100
Gasoline 300 not listed
Naphthalene 10 10
Toluene? 100 100
Xylenes 100 100
Notes:

1. TLV-TWA indicates a Threshold Limit Value-Time Weighted Average as
listed in the 1991-1992 Threshold Limit Values publication by the American
Conference of Governmental Industrial Hygienists (ACGIH). This value
is the time-weighted average concentration for a normal 8-hour work-day
and a 40-hour workweek, to which nearly all workers may be repeatedly
exposed, day after day, without adverse effect.

2. PEL indicates the Permissible Exposure Limits as listed in the June, 1990
NIOSH Pocket Guide to Chemical Hazards. PELs are time-weighted
average concentrations that must not be exceeded during any 8-hour work
shift of a 40-hour work week.

3. Notice of intended changes for 1991-1992 include revision of the following
TLV skin exposures for benzene (0.1 ppm) and toluene (50 ppm), given
that these substances are listed as category Al Confirmed Human
Carcinogens.
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1.0  PROJECT DESCRIPTION
1.1 Introduction

‘ This Quality Assurance/Quality Control Plan (QA/QC Plan) has been developed by TRC
Environmental Corporation (TRC-EC) for use in conjunction with sampling activities at the
Naval Education and Training anter (NETC) and Naval Undersea Warfare Center (NUWC)
in Newport, Rhode Island. The sampling program builds on information from previous studies
conducted at NETC and NUWC under the Navy Assessment and Control of Installation
Pollutants (NACIP) program. Previous site studies included an Initial Assessment Study (IAS)
conducted in 1983, and the first phase of the NACIP Confirmation Study proceduré, the
Verification Step study, which was completed in 1986, and the Phase I Remedial Investigation
which was completed in 1991.

Navy policy calls for following EPA guidance and procedures while conducting
investigations and remedial action at all Navy waste sites. The specific tasks outlined in the
current Navy Installation Restoration (IR) Program are consistent with EPA guidance, and
provide a structure for conducting an RI/FS based on the National Contingency Plan (NCP).
The work plan for the Study Area Screening Evaluations (SASE) is designed to assess the
presence and nature of environmental contamination at three different study areas located on the
NETC/NUWC. The sampling program is designed to meet applicable guidance for Superfund,
RCRA, and the Navy IR program.

The QA/QC Plan serves as a controlling mechanism during field sampling, sample
laboratory analysis, and data validation to ensure data collected are valid, reliable, and
legally-defensible. The QA/QC Plan outlines the organization, objectives, and QA/QC activities
which will ensure achievement of desired data quality goals.

1.2 NETC/NUWC Description

‘The Naval Education and Training Center (NETC) and Naval Undersea Warfare Center
(NUWC) are located within the Newport Naval Base, which encompasses approximately six
miles of the western shore of Aquidneck Island, Newport County, Rhode Island. Aquidneck
Island is comprised of three towns; Newport, Middletown, and Portsmouth. A map of the area
is provided as Figure 1. The NETC serves as a training facility and provides logistic support
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for the Newport Naval Base. The NETC occupies approximately 1,063 acres of land. NUWC
is the principal Navy research, development, test and escalation center for warfare and weapons
systems. NUWC occupies approximately 191 acres within NETC. The location of the three
individual study areas within the Newport Naval Base are shown on Figure 2.

1.3 Previous NETC/NUWC Investigations

Under the NACIP program, an Initial Assessment Study (IAS) was completed by
Envirodyne Engineers in March 1983. The IAS identified sites where contamination from past
waste disposal or handling practices may pose health or environmental risks. The IAS
recommended further investigation of six of the eighteen sites identified.

The Confirmation Study represented the second phase of the NACIP program. The
Confirmation Study was completed in May 1986 by Loureiro Engineering Associates, Inc.
Review of Confirmation Study results by the Navy and RIDEM provided a list of five sites to
be addressed by a phase I RI/FS Work Plan. Phase I investigations were completed at the five
RI sites in 1991.

1.4 Current Site Investigations
Study Area Screening Evaluations (SASEs) will be conducted at three study areas at the

Newport Naval Base. One of the study areas is located at the NETC and the remaining two
study areas are located at the NUWC within the Newport Naval Base, Newport, Rhode Island.
The three areas, identified by study area number and name, (IAS, 1983) are as follows:

® Study Area 04 - Coddington Cove Rubble Fill Area
® Study Area 08 - NUSC Disposal Area
® Study Area 17 - the Gould Island Electroplating Shop

The planned site-specific field investigation activities are presented in Volumes I through
III of this Work Plan.
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1.5  Project Scope

An objective of this work plan is to define the level of investigation necessary to assess
the presence of environmental contamination at three study areas on the Newport naval Base and
to obtain sufficient data to identify sites posing threats to human health and the environment.
The findings of the screening evaluations will determine the need to perform any further
environmental irivestigations at each site.

The field activities and the associated sample matrices analyses for the three study areas
at NETC/NUWC are discussed in this Work Plan. The sample program makes extensivc_e use
of Target Compound List (TCL) and Target Analyte List (TAL) analyses using EPA-CLP
protocols, as defined in the USEPA Contract Laboratory Program (CLP) Statement of Work
(SOW) for Organic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; revised July
1991, and in the USEPA CLP SOW for Inorganic Analysis; Multi-Media, Multi-Concentration;
SOW No. 3/90; revised September 1991. These EPA CLP requirements will be followed during
this study. Naval Energy and Environmental Support Activity (NEESA) guidance (Sampling and

emical Analysis Quality Assurance Reguiremen or the Navy Installation Restoration

Program, NEESA 20.2-047B, 1988) for Level D analyses and data validation will also be
followed by the laboratory and data validator. Where EPA-CLP protocols and NEESA guidance
differ, the more stringent requirements will be followed. At a minimum, the most current CLP

SOWs will be adhered to by the laboratory.
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2.0 R RGANIZATION A P
2.1  Introduction

This project will be largely performed by TRC-EC. Project review will be performed
by a Technical Review Committee assembled by the Northen Division. The names and
addresses of select individuals involved in the project review and oversight appear below.

U.S. Navy

® Northern Division Code 1823
Naval Facilities Engineering Command
10 Industrial Highway, Mail Stop #82
Lester, PA 19113

Mr. Francisco LaGreca, P.E., Engineer-In-Charge
(215) 595-0567

® Naval Education and Training Center
Public Works Dept., Bldg. 1
Newport, RI

Ms. Rachel Marino
(401) 841-3735

TRC-E

® 5 Waterside Crossing
Windsor, CT 06095

Mr. Robert C. Smith, P.E., Program Manager
Mr. James Peronto, Project Manager
(203) 289-8631
Rhode Island DEM
® Air and Hazardous Materials Division
291 Promenade Street
Providence, RI 02908
Mr. Paul Kulpa
(401) 277-2797
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U.S. EPA

Region I

Federal Facilities Section
90 Canal Street, 2nd Floor
Boston, MA 02203

Mr. Andrew Miniuks, Remedial Project Manager
(617) 573-9614

Figure 3 presents the organizational chart for the NETC/NUWC SASE project. The
responsibilities of TRC-EC’s Project Manager and QA/QC staff are briefly described below.

2.2 Project Manager’s Responsibility
The TRC-EC Project Manager will provide overall direction to the project team, and will

be held responsible for successful project completion. The Project Manager will be the primary
contact for the Northern Division’s Engineer-In-Charge (EIC).

2.3 QA Manager’s Responsibility
TRC-EC’s Corporate QA Manager will be the responsible Quality Assurance Officer for this

project. The QA Manager reports independently to the Corporate President and, hence, has full
authority to act independently from the technical line management structure. He will serve as
TRC-EC’s primary contact with the Northern Division’s QA staff, if so requested by the EIC.
He will monitor compliance of the project with the QA/QC Plan, and perform any necessary
performance or system audits.

The TRC-EC QA Manager will initiate and monitor any necessary formal corrective actions.
He will assist in preparing QA/QC project summaries for the SASE Report, including analysis

of precision, accuracy, and completeness of data collected.

2.4 Field oordinator’s Responsibilitie
A Field QC Coordinator will be selected for this project. The Field QC Coordinator will

work with the field team in preparing for the sampling events, and also during the field work.
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He or she will be on site to ensure required QC procedures are followed for sample collection
and handling; will initiate informal and/or formal corrective actions, as necessary; and will
maintain and report QC records and results to the TRC-EC Project Manager and QA Officer.
The QC field coordinator will also serve as the QA/QC Manager for the project. This person
will be responsible for ensuring all analytical deliverables have been received and subsequently
validated in accordance with this QA/QC Plan.

2.5 Laboratory OC Coordinator

The analytical laboratory selected for this project, a NEESA-approved and EPA CLP
laboratory, will also designate a QC Coordinator who will function as part of the project QC
team. The duties of the laboratory QC Coordinator or designee will include, at a minimum, the

following:

@ Direct preparation of sample containers;

® Direct preparation and inclusion of blind QC samples in sample load in a fashion
unrecognizable to analysts;

® Monitor use of known QC samples, blanks and duplicates, as required by specific
projects;

® Maintain records of performance on known and blind QC samples as a measure of
analytical precision and accuracy (control charts, etc.); and

® Direct and monitor record keeping and sample tracking activities.
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3.0 QUALITY ASSURANCE ORJECTIVES FOR MEASUREMENT DATA
3.1 Introduction

The overall quality assurance objective for laboratory analysis of environmental samples is
to provide a laboratory QA/QC program that is, at a minimum, equal to the U.S. EPA Contract
Laboratory Program (CLP). The quality control limits of accuracy and precision for laboratory
analyses are governed by the methods and equipment used. Laboratory QA/QC requirements
defined in CLP protocol are designed to ensure that acceptable levels of data accuracy and
precision are maintained throughout the analytical program. These requirements are detailed in
the U.S. EPA CLP Statement of Work (SOW) for Organic Analysis; Multi-Media,
Multi-Concentration; SOW No. 3/90; revised August 1991 and in the U.S. EPA CLP SOW for
Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; March 1990. These
requirements will be followed during this study. In addition, Navy NEESA Level D analysis
requirements will be followed when more stringent.

It must be recognized that QA objectives may be attainable only for samples that are
homogeneous and do not have inherent matrix-related problems. In the event that QA objectives
cannot be met on specific samples, groups of samples or sample types, the analytical laboratory
will make every reasonable effort to determine the cause of non-attainment and, if such is due
to instrument malfunction, operator error, or other identifiable cause within the control of the
laboratory, the samples affected will be reanalyzed, if possible. Should non-attainment of QA
objectives be due to sample inhomogeneity, sample matrix interference, or other sample-related
causes, reanalyses will be treated as additional analyses. _

For many EPA-approved methods, interlaboratory method verification studies have been
used to establish QC criteria which may be regarded as an inherent part of the method. In those
cases, such criteria will take precedence except for deviations from such criteria that can be
reasonably attributed to sample-related cases.

The quality assurance objectives for all measurement data include considerations of

precision, accuracy, completeness, representativeness, and comparability as described below.
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3.2 Precision and Accuracy

The precision of a measurement is an expression of mutual agreement of multiple
measurement values of the same property conducted under prescribed similar conditions.
Precision reflects the repeatability of the measurement. Precision is evaluated most directly by
recording and comparing multiple measurements of the same parameter on the same sample
under the same conditions. Precision is usually expressed in terms of the standard deviation.
The precision objectives for analytical parameters are specified in the CLP protocols. Except
as otherwise specified by the method, the QC objective for precision under this project will be
120 percent (relative percent difference) as determined by duplicate analyses. It mus;t be
recognized that for analytes at concentrations of less than five times the method detection limit
(MDL), this objective is unlikely to be met.

The degree of accuracy of a measurement is based on a comparison of the measured value
with an accepted reference or true value, or is a measure of system bias. Accuracy of an
analytical procedure is best determined based on analysis of a known or "spiked" sample
quantity. The degree of accuracy and the recovery of analyte to be expected for the analysis of
QA samples and spiked samples is dependent upon the matrix, method of analysis, and
compound or element being determined. The concentration of the analyte relative to the
detection limit is also a major factor in determining the accuracy of the measurement. Except
as otherwise specified by a method, the QC objective for accuracy under this project will be 75
to 125 percent (percent recovery), as determined by sample spike recoveries. Alternately,
accuracy may be assessed through the analyses of appropriate standard reference materials,

certified standards, or samples, as available.

3.3 Completeness

Completeness is a measure of the amount of valid data obtained from the measurement
system relative to the amount anticipated under ideal conditions. This project’s QC objective

for completeness, as determined by the percentage of valid data generated, will be > 90 percent.

Appendix D - Page 3-2

TRC



3.4 Representativeness
Samples taken must be representative of the media. Where appropriate, the media will be

statistically characterized to express: 1) the degree to which the data accurately and precisely
represent a characteristic of a media, 2) parameter variations at a sampling point, and 3) a
process, or an environmental condition. Sample selection and handling procedures will be
conducted to obtain the most representative sample possible. Sampling devices will be
decontaminated between sampling points to ensure that cross-contamination does not occur
between samples.
Representativeness will also be monitored by collection and analysis of the following QC

field samples:

® Trip blanks;

® Field blanks;

® Source water blanks; and
® Duplicate samples.

QC samples will be collected in accordance with Section 4.4.

Representative samples will be collected through the following actions:

® Collect samples from locations fully representing the site conditions;
® Use appropriate sampling procedures and equipment;

® Use appropriate analytical methodologies; and

® Analyze for appropriate parameters using appropriate detection limits.

Field duplicate and field blank samples will be shipped as blind samples to the laboratory.
These samples will be numbered similarly to other samples except fictitious sample identifiers
will be assigned. Trip blanks will be labelled as such and shipped with samples being analyzed
for volatile organics. Samples for matrix spike and matrix spike duplicates will be designated
on the chain-of-custody forms and sample labels. Water samples for matrix spike and matrix
spike duplicate analyses for organic parameters will be collected in triplicate; samples for matrix

spike analyses for inorganic parameters will be collected in duplicate.
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The laboratory will make appropriate efforts to assure that the samples are adequately
homogenized prior to taking aliquots for analysis, so reported results represent samples received.
Some techniques of homogenization (e.g., compositing) expose the sample to significant risk of
contamination or loss through volatilization, and will be avoided.

3.5 Comparability

Consistency in sample acquisition, handling, analysis and level of QA/QC is necessary so
that the analytical results may be compared. Where appropriate, the results of the analyses will
be compared with the results obtained in previous studies. The laboratory will also use
EPA-approved methods and reporting units, in order to assure that the data will be comparable
to other similarly generated data sets.
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4.0 SAMPLING PROCEDURES
4.1 Introduction

The following matrices will be sampled during the SASE field investigation study at
NETC/NUWC - Newport: soil, sediment, surface water, biota, and ground water. Sample
collection and monitoring methodology are presented in Appendix B of this Work Plan. These
procedures will be implemented in order to collect representative data for remedial planning
guidance. All sample media collected will be handled in accordance with this Quality Assurance
Project Plan and the Field Sampling Plan. All analytical methods and estimated detection limits
are subsequently described in Section 7.0 of this document, including analysis for the Target
Compound List (TCL) and Target Analyte List (TAL), as well as all other parameters for this

project.

4.2 Selection of Sampling Locations
The locations of samples for each of the sites at NETC/NUWC Newport appear in the site

specific SASE Plans provided as Volumes I through III of this Work Plan.

4.3 Sample Collection, Handling, and Shipping

It is important to use appropriate sample containers so that no chemical alteration occurs
between the collection of samples in the field, and the receipt of samples at the laboratory. The
sample bottles will be prepared and shipped to the field by the laboratory, under the direction
of the laboratory QC coordinator. The sample bottles will be transported to the site within a
sealed shipping cooler.

Sample containers will be selected to ensure compatibility with the potential contaminants
and to minimize breakage during transportation. Aqueous phase samples for organic analyses
will be contained in glass vials with teflon-lined, screw-type caps. Sample bottles, analytical
methods and preservation required are listed in Table 1 for soil and sediment samples and in
Table 2 for aqueous samples. Holding times are further defined in Table 3, for the analytical
methods listed in Tables 1 and 2.
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Sample labels will be filled out at the time of sampling and will be affixed to each container

to identify the sample number, collector’s name, date and time of collection, location of the
sampling point, preservatives added, and analyses requested for the sample.
" Ground water samples collected from all wells will be analyzed for total metals and
consequently, filtering will not be conducted in the field prior to the addition of preservatives.
Water samples to be analyzed for cyanide will be checked in the field for the presence of
chlorine using potassium iodide (KI) starch paper. If chlorine is present, ascorbic acid will be
added until the KI paper indicates that no chlorine is present.

After the bottles for a given sample site have been filled, they will be placed in a shipping
cooler. Field personnel will add bags of crushed ice or ice packs to the shipping coolers as the
samples are collected. Each sample container will be cushioned with packing materials and
sealed in a refrigerated cooler container for shipment to the laboratory by overnight delivery.
Daily sample collection activities will be scheduled in order to assure overnight delivery of
samples.

A chain-of-custody record will be prepared and will accompany all samples to provide
documentation of all samples collected and to trace sample possession. Chain-of-custody

procedures are discussed in detail in Section 5 of this document.

4.4 Field i ntrol mpl
Table 4 lists the percentage of field QC samples per sample matrix for the Level C analyses,

based on current Navy (NEESA) guidance. A sampling event is defined as the time from which
the sampling personnel arrive at the site until these personnel complete the sampling task. An
example of two events would occur if sampling personnel went to a site for 3 weeks, drilled
borings, and installed ground water monitoring wells. During this task, soil and water samples
were collected for laboratory analysis. The sampling crew subsequently left the site for two
months, thus concluding the first sampling event. The crew later returned to collect another set
of ground water samples over a 3-day period. The second visit would constitute the second

sampling event.
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Trip blanks, field blanks, and duplicate samples will be collected as part of each sampling
event, in order to ascertain a measure of quality control during each sampling round. The

following sections describe the purpose and usage of each of these types of samples.

4.4.1 Trip Blanks
Trip blanks are defined as samples which originate as analyte-free water which is placed in

volatile organic vials and preserved with Hcl in the laboratory and shipped to the site in the
sample cooler with sample containers. These vials are subsequently returned to the laboratory
with samples for volatile organics analysis (VOA). One trip blank will accompany each cooler
containing samples to be analyzed for VOAs, and will be stored at the laboratory with the
samples. Trip blanks will be analyzed in order to evaluate the effect of ambient site conditions
and sample shipment on sample integrity, and to ensure proper sample container preparation and
handling techniques. All trip blanks will be labeled according to the proper chain-of-custody
procedures and will be analyzed for volatile organic compounds.

4.4.2 Field Blanks
Field blanks will be collected to assess the effectiveness of the decontamination of sample

collection equipment. The field blank will be collected by pouring laboratory-supplied,
analyte-free deionized water for inorganic fraction analyses and HPLC-grade water for organic
fraction analyses over the decontaminated sample collection equipment (i.e., bailer, stainless
steel spoon, etc.) and into the appropriate sample containers. Field blanks will be collected for
each matrix sampled. All field blanks will be analyzed for the same analytical parameters as
the sample matrix. A minimum of one field blank will be collected for every 20 samples or per
day per matrix, whichever is greater. All field blanks will be preserved in accordance with the
methods specified in Table 2, labeled according to the proper chain-of-custody procedures, and
stored and shipped according to the procedures discussed previously.
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4.4.3 Source Water Blanks
Source water blanks consist of the source water (obtained from NETC-Newport water

supply) used for decontamination (e.g., steam cleaning). Ata minimum, one source blank from
each source of water will be collected and analyzed for the same parameters as the related
samples. In addition, samples of the distilled water used in sampling equipment decontamination
will also be analyzed for the full TCL/TAL.

4.4.4 Field Duplicates
Duplicate samples will be collected, homogenized, and split. The procedure for collecting

duplicate samples consists of alternating the collection of the sample between the sample
collection bottle and the duplicate collection bottle. Samples for volatile organic compound
analyses will not be mixed, but equal portions of the sample will be collected simultaneously and
placed in 40-ml glass vials. Field duplicates will be collected at a frequency of 10 percent per
sample matrix (NEESA - Level D). All duplicate samples will be sent as "blind" (unknown
duplicate samples) to the primary laboratory responsible for the sample analysis.

4.4.5. Regulatory Splits
If regulatory agencies (state or federal) wish to obtain samples for independent analysis

which are duplicates of those collected by TRC-EC, these regulatory split samples will be
collected in the same manner as field duplicates. However, these splits will be sent by the
regulatory agency to a separate, independent laboratory for analysis.

4.5 Field Decontamination Procedures
Drill rigs, backhoes, and drilling equipment will be decontaminated prior to moving to a

site. Drilling equipment used for multiple boreholes will be decontaminated prior to each use.
All decontamination of drill rigs and drilling equipment (e.g., augers, rods) will be conducted
at designated decontamination areas with a steam cleaner. Decontamination of sampling
equipment will be performed at designated decontamination areas. Sampling equipment such
as split-spoons, stainless steel spoons or spatulas, and stainless steel mixing bowls will be
decontaminated using the following procedures:
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Wash and scrub with low phosphate detergent in tap water;

Rinse with tap water;

Rinse with 10% nitric acid (1% nitric acid on carbon steel split-spoons);
Rinse with tap water;

Rinse with hexane and methanol - pesticide grade solvents or better;

Rinse with distilled water (demonstrated to be analyte-free);

Air dry - on clean polyethylene sheeting; and

Wrap in aluminum foil, shiny side out for transport (if not being used
immediately).

NOTE: Clean equipment may rest on -- but never be wrapped in clean polyethylene sheeting.

An attempt will be made to coordinate a drilling sequence hierarchy from less likely to more
likely contaminated boring locations to reduce the potential for cross-contamination between
locations. All sampling equipment will be decontaminated prior to use at each sampling

location.
All decontamination rinsates will be collected and contained in drums for subsequent

determination of proper handling and/or disposal.
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5.0 SAMPLE CUSTODY
5.1 Introduction

Sample custody procedures will be observed to ensure the validity of the data generated
during this program. Sample chain-of-custody will be initiated with selection and preparation
of the sample containers. To reduce the chance for error, the number of personnel handling
samples will be restricted, and one person will be assigned the responsibility of field sample
custodian.

On-site monitoring data will be controlled and entered daily in permanent log books, as
appropriate. Personnel involved with the sample chain-of-custody process will be trained in
sample collection aﬁd handling procedures prior to project initiation.

5.2 Field Sample Custody
Sample custody and documentation procedures described in this section will be followed

throughout sample collection activities. Components of sample custody procedures include the

use of field notebooks, sample labels, and chain-of-custody forms.

5.2.1 Field Notebooks

The TRC-EC project manager will oversee the maintenance of all field notebooks. Field
notebooks will be bound books, preferably with consecutively numbered pages, that are at least
4 inches x 7 inches in size. Field notebooks will be maintained by the TRC-EC field team
leader and other team members to provide a daily record of significant events, observations, and
measurements during the field investigation activities. All notebook entries will be signed and
dated.

All information pertinent to the field survey and/or sampling will be recorded in the

notebooks. Field notebook entries will include the following information (at a minimum):

® Name and address of field contact;

® Name and title of author, date and time of entry, and physical/
environmental conditions during field activity;

® Names of field crew;

® Names and titles of any site visitors;

® Type of sampling activity;
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Location of sampling activity;
Description of sampling point(s);

® Date and time of sample collection;

® Sample media (e.g., soil, sediment, ground water, etc.);

® Sample collection method;

® Number and volume of sample(s) taken;

® Analyses to be performed,;

® Sample preservatives;

® Sample identification number(s);

® Field observations;

® Any field measurements made such as Ph, temperature, conductivity,
water level, etc.;

® References for all maps and photographs of the sampling site(s); and

All original data recorded in either the field notebooks, on sample labels, or in the
chain-of-custody records will be written with waterproof ink. None of these accountable,
serialized documents will be destroyed or discarded, even if they are illegible or contain
inaccuracies.

If an error is made on an accountable document assigned to an individual, that individual
will make all corrections by crossing a line through the error and entering the correct
information and initialing the cross-out. The erroneous information will not be obliterated. Any
subsequent error discovered on an accountable document will be corrected by the person who
made the entry, and will be initialed and dated, as appropriate.
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5.2.2 Sample Labels
All samples obtained at the site will be placed in an appropriate sample container for

preservation prior to shipment to the laboratory. Each sample will be individually identified
with a separate identification label recorded with a unique sample identifier. The information
recorded on the label will include:

Project name/project number/location;

Sample identifier/number;

Analysis to be performed;

Preservatives used, especially any non-standard types, and any other field
preparation of the sample;

Date of collection;

Time of collection (a four-digit number indicating the 24-hour (military)
clock time of collection; e.g., 1430 for 2:30 p.m.);

® Number of containers per analyte (i.e., 1 of 2, etc.); and

® Sampler’s initials.

Examples of TRC-EC’s proposed sample identification labeling format for each sample type are
presented in Appendix B of this Work Plan.

5.2.3 Custody Seals
Samples will be placed in sample coolers and the coolers will be sealed with custody seals

prior to shipment to the laboratory. Clear adhesive tape will be placed over the seals to ensure
that seals are not accidentally broken during shipment.

5.2.4 Chain-of-Custody Records

All samples will be accompanied by a chain-of-custody record, an example of which is
shown on Figure 4. A chain-of-custody record will accompany the sample from initial sample
container selection and preparation commencing at the laboratory, to the field for sample
containment and preservation, and through its return to the laboratory. If samples are split and
sent to different laboratories, a copy of the chain-of-custody record will be sent with each

sample.
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The "Remarks" column in the chain-of-custody record will be used to record specific
considerations associated with sample acquisition such as: sample type, container type, and
sample preservation methods. When transferring samples, the individuals relinquishing and
assuming sample custody will sign, date, and note the transfer time on the record.

A minimum of two copies of the chain-of-custody record will follow each sample to the
laboratory. The laboratory will maintain one file copy, and the completed original will be
returned to the TRC-EC Project Manager. A copy of the completed original will be returned
as a part of the final analytical report. This record will be used to document sample custody
transfer from the sampler, to another TRC-EC team member, to a shipper, or to the laboratory,
and also to verify the date of sample receipt in the laboratory.

Shipments will be sent by overnight carrier with appropriate bill of lading documentation.

Bills of lading will be retained as part of the permanent program documentation.

5.2.5 Sample Shipment
Samples wjll be delivered to the laboratory for analysis as soon as practical after the number

of samples and sample containers is sufficient to comprise a shipment, preferably the same day
the samples are collected. Sample shipment will occur at a minimum frequency of every other
day. All samples will be stored in coolers at a temperature of 4oC. The samples will be
accompanied by the chain-of-custody record. During sampling and sample shipment activities,
the TRC-EC field team leader (or his designee) will contact the laboratory daily to provide

information about impending shipments.

5.2.6 Sample Master Log Notebook

In addition to the field notebook documentation, all samples will be documented in a master
sample log notebook for future reference. This master sample log will include the following
information: sample identifier, sampling date and time (military), sampling personnel, matrix
type (i.e., soil), containers/parameters for analysis, date and method of shipment, any sample
preservation, and any other pertinent information relating to the sample(s). The master sample
log will be consistently updated during sampling activities in the field for review during field
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audits. Upon completion of sampling activities, the master sample log notebook will be
delivered to the TRC-EC Project Manager.

5.3 Laboratory Sample Custody

The TRC-EC Field QC Coordinator will notify the laboratory of upcoming field sampling
activities and subsequent sample transfer to the laboratory. This notification will include
information concerning the number and type of samples to be shipped, as well as the anticipated
sample arrival date.

The laboratory will designate a sample custodian who will be responsible for maintaining
sample custody and for maintaining all associated custodial documentation records. After
receiving the samples, the sample custodian will check the original chain-of-custody record and
request for analysis documents against the labeled contents of each sample container for
correctness and traceability. The sample custodian will then sign the chain-of-custody record
and record the date and time that the sample shipment was received at the laboratory. The
samples will then be logged into the laboratory system.

Care will be exercised in the laboratory to annotate any labeling or descriptive errors
associated with the sample containers. In the event of discrepant documentation, the laboratory
will immediately contact the TRC-EC Field QC Coordinator as part of the corrective action
process. A qualitative assessment of each sample container will be performed to note any
anomalies, such as broken or leaking bottles. This assessment will be recorded as part of the
incoming chain-of-custody procedure.

Samples will be stored in a secured dark area and at a temperature of approximately 4°C,
if necessary, until analyses are performed. A laboratory chain-of-custody record will accompany
the sample or sample fraction through final analysis for sample control. A copy of the
chain-of-custody record will accompany the laboratory’s analytical report and will become a
permanent part of the project’s records. The pH of incoming water samples will be checked by
the laboratory when preservatives have been added to the sample. Details of the
chain-of-custody for laboratory activities will be provided in the laboratory’s QA manual.
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5.4 Evidence File
The TRC-EC Project Manager will serve as file custodian. At the project’s completion, the

files will be returned to the Navy’s Northern Division Office where they will be permanently
archived.

The evidence file will contain all incoming materials related to the project such as:
sketches, correspondence, authorizations, and logs. These documents will be placed in the
project file as soon as possible. If correspondence is needed for reference by project personnel,
a copy will be made rather than manipulating the original. All records shall be legible and
easily identifiable. '

Examples of the types of records that will be maintained in the project file are:

® Field documents;

® Correspondence;

® Photographs,

® Laboratory data;

® Reports; and

® Subcontract agreements.

Out-going project correspondence and reports will be reviewed by the Project Manager or
designee prior to mailing.

To prevent the inadvertent use of obsolete or superseded project-related procedures, all
personnel of the laboratory and project staffs will be responsible for reporting changes in
protocol to the Laboratory Project Manager and the Laboratory Director. The Laboratory
Project Manager and Laboratory Director will then inform the project and laboratory staffs and
the Quality Assurance Officer of these changes, as appropriate.

Revisions to procedures shall be subject to the same level of review and approval as the
original document. Outdated procedures shall be marked "void". The voided document may
be destroyed at the request of the Laboratory Project Manager; however, it is recommended that
one copy of the voided document be maintained in the project file. The date and reason why

the document was voided will Be recorded.
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6.0 CALIBRATION PROCEDURES AND FREQUENCY
Instruments and equipment used to gather, generate, or measure environmental data will be

calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of
results are consistent with the instrument manufacturer’s specifications.

Laboratory instrumentation calibration procedures and frequencies are specified in the
Contract Laboratory Program (CLP) Statement of Work (SOW), for Organic Analysis;
Multi-Media, Multi-Concentration; SOW No. 3/90; revised July 1991 and in the CLP SOW for
Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; September 1991, and
will be strictly followed for those analytes analyzed by CLP protocols. For all other analyses
for which EPA-approved methods exist, the laboratory will employ such methods and follow the
specified calibration procedures and frequencies. The laboratory quality control program
includes strict adherence to routine calibration procedures. A description of calibration
procedures and frequencies for non-CLP methods will be provided by the laboratory selected for
this program.

Analysis of blank samples, duplicate samples, spiked blanks, and matrix blanks will be
performed where possible to document the effectiveness of calibration procedures. Method
blanks contain all the reagents used in the preparation and analysis of the samples and are
processed through the entire analytical scheme to assess spurious contamination from reagents,
glassware and other materials used during analysis. _The terms method blank and laboratory
blank are interchangeable. A matrix blank denotes a blank of a similar matrix (e.g., for liquids
a blank of distilled-deionized reagent grade high purity water may be used; for soils/sediments
high purity sand may be used). A spike blank is a method blank which has had a known
concentration of a particular compound or analyte added to it to assure adequate percent
recovery of the compound/analyte.

Records of calibration, repair, or replacement will be maintained by the designated
laboratory personnel performing quality control activities. Calibration records of assigned
laboratories will be filed and maintained at the laboratory location where the work is performed
and subject to QA audit.

Calibration of field instruments will be performed at approved intervals as specified by the

manufacturer or more frequently, as conditions dictate. At a minimum all field instruments will
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be calibrated at the beginning and end of each day. Calibrations may also be performed at the
start and completion of each test run; however, such calibrations will be re-initiated as a result
of delay due to meals, work shift change, or instrument damage. Calibration standards used as
reference standards will be traceable to th; National Bureau of Standards (NBS), when possible.
Calibration procedures for field instruments will be as specified by the instrument manufacturer.
Equipment manuals describing calibration procedures will be maintained in the field office

during site investigations.
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samples or every two hours of continuous instrument operation. The value of the continuing
calibration standard concentration must agree with requirements of the CLP SOW.
Consistent with EPA protocol, unfiltered ground water samples will be analyzed for TAL

metals.

7.4 Toxicity Ch risti hin LP i
TCLP extraction and analysis will be conducted using methods outlined in U.S. EPA TCLP
Method 1311, as presented in 40 CFR Part 261.24, Appendix II.

7.5 Total Organic Carbon
Total Organic Carbon (TOC) will be measured in the laboratory using EPA method 415.

7.6 Water Quality Parameters
Several water quality parameters will be measured in the field following sample collection,

and/or during development procedures. Temperature, pH, specific conductivity, dissolved
oxygen, and salinity will be measured with field instrumentation. In general methods used to
collect these measurements will follow approved EPA (SW-846, Third Edition) or Standard
Methods procedures. Total chloride will be measured in the laboratory using EPA Method 325.
Alkalinity would be measured using EPA Method 310. Specific parameters which will be
measured during well development procedures or prior to collection of water samples are

provided in the Study Area specific Work Plans.
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is not achievable for a particular sample, an explanation of the problem and supporting evidence
will be provided by the laboratory in the case narrative summary submitted with the deliverables.

Each set of samples will be analyzed in conjunction with the analysis of QC samples,
including field duplicates, blanks, matrix spikes and matrix spike duplicate (MS/MSD) samples
for quality control determinations. The frequency of analysis of the QC samples, as previously
presented in Section 4.4, will not be less than one per 20 samples and at least one per sampling
day for field blanks, not less than one per 10 samples for field duplicates, and not less than one
per 20 samples for MS/MSD samples (see Tabie 2). All samples, field duplicates, blanks,
matrix spike and matrix spike duplicates will be fortified with surrogate spiking compounds as
shown in Table 8. The CLP recommended guidelines for percentage recovery of the surrogate
compounds are provided in Table 9. The percentage recovery of the matrix spiking compounds
and relative percentage difference of duplicate analyses will be calculated to obtain measurements

of the analyses accuracy and precision.

7.3 Target Analyte List - M,

All water and soil samples will be prepared for analyses as described by procedures for each
respective matrix and analysis method described in the U.S. EPA CLP, Statement of Work for
Inorganic Analyses (SOW 3/90). Each set of samples, or 20 samples, whichever is more
frequent, will be analyzed with a preparation blank, duplicate sample, and matrix spiked sample.
Each group of 20 samples will be analyzed with a laboratory control sample of similar matrix.
The Target Analyte List (TAL) for metals and inorganics and associated detection limits are
listed in Table 10. |

The atomic absorption (AA) instrument will be calibrated through the use of a minimum of
three calibration standards prepared by dilution of certified ‘stock solutions. Calibration
standards will contain acid(s) at the same concentration as the digestates. An analysis blank will
then be prepared, and one calibration standard will be at the EPA-CLP required detection limit
for the metal being evaluated. The other standard concentrations will bracket the concentration
range of the samples. A continuing calibration standard, prepared from a different stock solution
than that used for the calibration standards, will be prepared and analyzed after every ten

Appendix D - Page 7-2

TRC



samples or every two hours of continuous instrument operation. The value of the continuing
calibration standard concentration must agree with requirements of the CLP SOW.

Consistent with EPA protocol, unfiltered ground water samples will be analyzed for TAL
metals.

7.4 icity Ch risti hin LP i
TCLP extraction and analysis will be conducted using methods outlined in U.S. EPA TCLP
Method 1311, as presented in 40 CFR Part 261.24, Appendix II.

7.5 Water Quality Parameters

Several water quality parameters will be measured in the field following sample collection,
and/or during development procedures. Temperature, pH, specific conductivity, dissolved
oxygen, and salinity will be measured with field instrumentation. In general methods used to
collect these measurements will follow approved EPA (SW-846, Third Edition) or Standard
Methods procedures. Total chloride will be measured in the laboratory using EPA Method 325.
Alkalinity would be measured using EPA Method 310. Specific parameters which will be
measured during well development procedures or prior to collection of water samples are

provided in the Study Area specific Work Plans.
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING
8.1 Introduction

The procedures used for calculations and data reduction are specified in each analytical
method referenced in Section 7.0 of this document. Raw data will be entered in bound
laboratory notebooks. A separate book will be maintained for each analytical procedure. The
data will be entered such that sufficient space remains to enter all subsequent calculations
required to arrive at the final (reported) value for each sample. Calculations include factors such
as sample dilution ratios, corrections for titrant normality, and conversion to dry-weight basis
for solid samples. Instrument chart recordings and calculator printouts will be labeled and
attached to their respective pages, except for voluminous gas chromatograms which will be
cross-referenced and stored separately.

Calculations will be checked from the raw data to final value stages prior to reporting the
results for a group of samples. Results obtained from extreme ends of standard curves generated
by linear regression calculator programs will be checked against graphically-produced standard
curves if the correlation coefficient of a program curve is less than 0.995.

Data will generally be reported as micrograms of analyte per liter for aqueous samples or
micrograms per kilogram (dry weight) for solid or non-aqueous liquid samples. Concentration
units will always be listed on reports and any special conditions, such as dry weight conversions,
will be noted. The data reporting form will also include the unique sample number assigned to
each sample, details of sample collection including the client’s identification number, and the

dates of sample receipt and report preparation.
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8.2 Data Reduction

8.2.1 Target Compound List Compounds

Instrument performance test data will accompany the raw data during data reduction. The
following criteria must be attained to make a qualitative identification of an organic pollutant
using Gas Chromatograph/Mass Spectrometer (GC/MS) techniques:

Characteristic ions for each compound of interest must maximize in the same or within one
scan of each other.

® Retention time must occur within +1 percent of the retention time of the authentic
compound.

® Relative peak heights of the three characteristic ions in the Extracted Ion Current Profile
(EICP) must fall within + 20 percent of the relative intensities of these ions in a reference
mass spectrum. The reference mass spectrum can be obtained by a standard analyzed in the
GC/MS system or from a reference library.

The entire mass spectrum of the compound of interest is compared to the reference
compound.

Structural isomers having similar mass spectra can be explicitly identified only if the
resolution between authentic isomers in a standard mix is acceptable. Acceptable resolution is
achieved if the baseline-to-valley height between the isomers is less than 25 percent of the sum
of the two peak heights. Otherwise, structural isomers are identified as isomeric pairs.

When a compound has been identified, the quantitation of that compound is based on the
integrated abundance from the EICP of the primary characteristic ion. The base peak ion of
internal and surrogate standards is used in the quantitation. If the sample produces an
interference for the first listed ion, a secondary ion is used to quantitate. Quantification is
performed using internal standard techniques.

To ensure that reported data are accurate, all resultant data are verified. Retention items

and area counts are checked carefully for correct identification and accurate quantification.
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8.2.2 Metals and Cyanide
The concentrations of metals determined by Atomic Absorption Spectroscopy (AAS)

measurements are obtained by comparison of absorbance values with those obtained from the
analyses of known standards. A linear regression plot of absorbance versus concentration will
be used to determine a concentration factor for linearity of response.

In the event of low (<85%) or high (>115%) post-digestion spike recovery, the analysis
will be repeated using the method of known additions to determine potential matrix interferences.
CLP criteria will be maintained for analyses of samples of similar matrix. The mean percentage
recovery and standard deviation will be calculated from a minimum of 20 analyses. A warning
limit of +2 standard deviations from the mean and a control limit of +3 standard deviations will
be used to establish that the test is providing accurate data.

8.3 Data Validation
Data validation is the process of reviewing data and associated quality control criteria and

accepting, qualifying, or rejecting it on the basis of sound criteria. Project supervisory and QC
personnel will use validation methods and criteria appropriate to the type of data and the purpose
of the measurement. Records of all data will be maintained, even that judged to be an
"outlying” or anomalous value. The QA/QC Manager validating the data will have sufficient
knowledge of the technical work to identify questionable values.

8.3.1 Field Data Validation

Field sampling data will be validated by the TRC-EC Field QC Coordinator or QA/QC
Manager, based on their judgment of the representativeness of the sample, maintenance and
cleanliness of sampling equipment, and adherence to the approved, written sample collection
procedure.

The following criteria will be used to evaluate the ﬁeld sampling data:

® Use of approved sampling procedures;
® Use of reagents/standards that conform to QC-specified criteria; and
® Proper chain-of-custody maintained and documented.
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8.3.2 Analytical Data Validation
Analytical data validation will include validation procedures within the laboratory and

independent of the laboratory.

Data from laboratory analyses will be validated by the Wratory QC Coordinator using
criteria outlined below. Results from field and laboratory method blanks, replicate samples,
equipment rinsates and internal QC samples will be used to validate analytical results.

The criteria listed below will be used to evaluate the analytical data:

® Use of approved analytical procedures;

® Use of properly operating and calibrated instrumentation;

® Acceptable results from analyses of laboratory control samples (i.e., the
reported values should fall within the 95 percent confidence interval for
these samples); and

® Precision and accuracy for this project should be comparable to that
achieved in previous analytical programs and consistent with objectives
stated in Section 7.

Independent of the analytical laboratory, analytical data validation will be conducted which
will follow the most stringent of the requirements and protocols specified in the following

documents:

U.S. EPA, "Region I Laboratory Data Validation: Functional Guidelines for Evaluating
Organic Analyses", February 1988; modified November 1988;

U.S. EPA, "Region I Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses”, June 1988, modified February 1989,

U.S. EPA, Contract Laboratory Program Statement of Work for Organic Analysis,
Multi-Media, Multi-Concentration, 3/90, revised August 1991;

U.S. EPA, Contract Laboratory Program, Statement of Work for Inorganic Analysis,
Multi-Media, Multi-Concentration, 3/90, revised September 1991; and

U.S. Navy/NEESA, Sampling and Chemical Analysis Quality Assurance Requirements for
the Navy Installation Restoration Program (NEESA 20.2-047B), June 1988.
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The ground water and surface water SASE data will be 100% EPA Level IV validated in
accordance with these requirements. Soil/sediment SASE data will be 50% EPA Level IV
validated. The soil/sediment sample data which would be validated would include all of the
surface soil, sediment samples, and one of the subsurface soil samples from each boring
location.  Validation of additional soil/sediment data would be conducted as necessary.
Unvalidated data will be reviewed by TRC-EC for adherence to general QC guidelines (e.g.,
holding times, blank results).

The data validation activities focus on areas of the analytical process which are under the
laboratory’s control when analyzing samples. The data qualifiers which result from validation
represent the QC areas under the laboratory’s control which could have been improved.
Qualifiers attached to the data during validation supersede the qualifiers assigned by the
laboratory.

Areas reviewed in the validation of organic data include the following: sample holding
times, gas chromatography/mass spectroscopy (GC/MS) tuning, instrument calibration, blank
analysis, surrogate recovery, matrix spike/matrix spike duplicates, internal standards (IS)-
performance, Target Compound List (TCL) compound identification, compound quantitation and
reported detection limits, tentatively identified compounds, system performance, and overall
assessment of the data for usability.

The areas reviewed in the validation of inorganic data include the following: sample holding
times, instrument calibration and initial calibration verification, continuing calibration
verification, Contract Required Detection Limit (CRDL) standards for Atomic Absorption (AA)
and Inductively Coupled Plasma (ICP) spectrometers, initial and continuing calibration blank
analysis, ICP interference check sample analysis, spiked sample analysis, post digested spike
sample recovery analysis, duplicate sample analysis, laboratory control sample analysis, ICP
serial dilution analysis, graphite furnace AA QC analysis, quarterly verification of instrument
parameter report, and sample result verification.

Appendix D - Page 8-5

TRC



8.4 Identification and Treatment of Qutliers

Any data point which deviates markedly from others in its set of measurements will be
investigated; however, the suspected outlier will be recorded and retained in the data set. The
following tests will be used to identify outliers.

Dixon’s test for extreme observations is an easily computed procedure for determining
whether a single very large or very small value is consistent with the remaining data. The
one-tailed t-test for difference may also be used in this case. It should be noted that these tests
are designed for testing a single value. If more than one outlier is suspected in the same data
set, other statistical methods, such as analysis of variance, tolerance intervals, or control charts,
will be considered and the most appropriate method will be used and documented.

Since an outlier may result from unique circumstances at the time of sample analysis or data
collection, those persons involved in the analysis and data reduction will be consulted. This may
provide information on an experimental reason for the outlier. Further statistical analysis will
be performed with and without the outlier to determine its effect on the conclusions. In many
cases, two data sets will be reported, one including and one excluding the outlier.

In summary, every effort will be made to include the outlying values in the reported data.
If the value is rejected, it will be identified as an outlier, reported with its data set and its

omission noted.

8.5 Analytical Deliverable
Analytical deliverables will meet the requirements of the USEPA CLP SOW for Organic

Analysis; Multi-Media, Multi-Concentration, 3/90, revised July 1991, and the USEPA CLP
SOW for Inorganic Analysis, Multi-Media, Multi-Concentration, 3/90, revised September 1991.
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9.0 ALITY L CHECKS AND

9.1 Introduction
Quality control checks will be performed to ensure the collection of representative samples

and the generation of valid analytical results on these samples. These checks will be performed
by project participants through the program under the guidance of the TRC-EC QA Officer.

9.2 Data Collection and Sampling OC Procedures
The TRC-EC internal QC checks for the sampling aspects of this program will include, but
not be limited to, the following: - .

' Use of field notebooks to ensure completeness, traceability, and comparability of the
samples collected.

® Field checking of field notebooks and sample labels by a second person to ensure
accuracy and completeness.

@ Strict adherence to the sample chain-of-custody procedures outlined in Section 5 of this
document.

® Collection and analysis of trip blanks, source blanks, field blanks, and field duplicates.

® Calibration of the field monitoring equipment (e.g., HNU, OVA), as described in Section
6 of this document.

9.3 Analytical OC Procedures

9.3.1 Trip Blank Analysi

Volatile organic samples are susceptible to contamination by diffusion of organic
contaminants through the Teflon-faced silicone rubber septum of the sample vial. Therefore,
trip blanks will be analyzed to monitor for possible sample contamination during shipment. Trip
blanks will be prepared by filling two volatile vials with laboratory-supplied, organic-free water
which then will be shipped with the field sampling kit. Trip blanks will be preserved by the
laboratory with hydrochloric acid. Trip blanks accompany the sample bottles through collection

and shipment to the laboratory and are stored with the samples. Following the analyses, if the
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trip blanks indicate possible contamination of the samples, depending upon the nature and extent
of the contamination, the sample results will be qualified with respect to the contamination
detected in the trip blanks. Results of trip blank analyses will be maintained with the
corresponding sample analyses data in the project file.

9.3.2 Reagent Blank Analysis
A reagent blank is a volume of deionized, distilled laboratory water carried through the

entire analytical procedure. The volume of the blank must be approximately equal to the sample
volume processed. A reagent blank should be performed with each group of samples. Analysis
of the blank verifies that method interferences caused by contaminants in solvents, reagents,
glassware, and other sample processing hardware are known and minimized. Optimally, a
reagent blank should meet CLP criteria. Results of reagent blank analyses will be maintained
with the corresponding analytical data in the project file.

9.3.3 Duplicate Sample Analysis

Duplicate analyses are performed to evaluate the precision of an analysis. Results of the
duplicate analyses are used to determine the relative percent differences between duplicate
samples. Field (blind) duplicate samples will be collected for each media sampled at a frequency
of one per ten samples collected. Duplicate analysis results will be reported together in the final
SASE report.

9.3.4 Verification/Reference Standard
On a quarterly basis, the laboratory Quality Control Coordinator introduces a group of

prepared verification samples, or standard reference materials, into the analytical testing regime.
The laboratory checks and approves the purity of standards and reagents prior to use. Results
of the verification/reference standard data will be summarized, evaluated, and presented to

laboratory management for review and corrective actions, if appropriate.
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9.3.5 Qther Laboratory Quality Control Checks

Quality control checks will be performed to ensure the collection of representative samples
and the generation of valid analytical results on these samples. These checks are performed by
project participants under the guidance of QC personnel.

The laboratory will make use of various types of QC samples to document the validity of
the generated data. The following types of QC samples are routinely used:

Calibration Check Samples-—-One of the working calibration standards which is
periodically used to check that the original calibration is still valid.

Spiked Samples--Replicate aliquots of project samples are spiked with components
of interest and carried through the entire preparative and analytical scheme.

Laboratory Control Samples (LCS)--These samples are prepared from EPA

Environmental Monitoring Systems Laboratory (EMSL) concentrates or National
Bureau of Standards (NBS) standard reference materials. The LCS are used to
establish that an instrument or procedure is in control. An LCS is normally carried
through the entire sample preparation and analysis procedure.

Surrogate Spikes--Samples requiring analysis by GC/MS are routinely
surrogate-spiked with a series of deuterated analogues of the components of interest.
It is anticipated that these compounds would assess the behavior of actual
components in individual program samples during the entire preparation and analysis
scheme.

Matrix Spikes/Matrix Spike Duplicates (MS/MSD)--One MS/MSD pair will be run
per 20 samples for each different matrix analyzed. These pairs will be spiked with

the target compounds of concern for that matrix.
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All values which fall outside the QC limits described in the analytical method will be
noted. The following analytical guidelines will be used to check recovery values which fall
outside the QC limits:

1.  All recovery data are evaluated to determine if the QC limits are appropriate and
if a problem may exist even though the limits are being achieved (e.g., one
compound that is consistently barely within the lower limit).

2. Al recovery data which are outside the established limits are evaluated. This
evaluation includes an indspendent check of the calculation.

3. Corrective action is performed if any of the following are observed:

- All recovery values in any one analysis are outside the established limits.
- Over 50 percent of the values for a given sample set are outside limits.
- One compound is outside the limits in over 50 percent of the samples.

Reagents used in the laboratory are normally of analytical reagent grade or higher purity.
Each lot of acid or solvent used is checked for acceptability prior to laboratory use. All reagents
are labeled with the date received and date opened. All glassware is precleaned according to
specifications contained in the analytical method. Standard laboratory practices for laboratory
cleanliness, personnel training, and other general procedures are used. A summary of all
laboratory quality control analyses and the corresponding control determination is presented in
Table 11.

9.3.6 Laboratory Control Charts
The control chart displays data in a format which graphically compares the variability of

all test results with the average or expected variability of small groups of data. The variability
may be due to random (indeterminate) or assignable (determinate) causes. The control chart
distinguishes indeterminate from determinate variation in a process or method by its control
limits. If a value falls outside the control limits, it is considered out-of-control, almost certainly
due to a determinate cause which has been added to the indeterminate variations. The control

chart signals the need to investigate, find the determinate cause, and correct it. Construction
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of a control chart requires a minimum of 14 to 20 duplicate sets of data points (which limits its
use).

QC samples and instrument calibrations lend themselves most readily to the gathering of
the data. Calculation of control limits and the values are usually plotted chronologically so that
trends or cycles can be readily detected. If QC sample measurements show an out-of-control
condition, it can be expected that subsequent sample analyses might yield invalid data. The
control chart is an effective indicator of the need for corrective action.

For volatile and semi-volatile organics and pesticide analyses performed by GC/MS,
surrogate recoveries from the method blank are the control sample. For other organics (e.g.,
PCBs, dioxins/furans), an LCS (spiked blank) is used to plot the control charts. An LCS is also

used as the control point for inorganic analyses.
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10.0 PREVENTIVE MAINTENANCE
10.1 Preventive Maintenance Procedures

Field equipment, instruments, tools, gauges, and other items requiring preventive
maintenance will be serviced in accordance with the manufacturer’s specified recommendations
and written procedure developed by the operators.

The laboratory will follow an orderly program of positive actions to prevent the failure
of laboratory equipment or instruments during use. This preventive maintenance and careful
calibration helps to assure accurate measurements from instrumentation. Routine maintenance
procedures are followed for all instruments, glassware, reagents, analytical balances, and
equipment used to produce deionized water. Specific procedures will be outlined in the
laboratory Standard Operating Procedures (SOPs).

10.2 Schedules

Manufacturer’s procedures identify the schedule for servicing critical items in order to
minimize the downtime of the measurement system. It will be the responsibility of the operator
to adhere to this maintenance schedule and to arrange any necessary and prompt service as
required. Service to the equipment, instruments, tools, gauges, etc., shall be performed by
qualified personnel.

In the absence of any manufacturer’s recommended maintenance criteria, a maintenance
procedure will be developed by the operator based upon experience and previous use of the
equipment.

10.3 Records

Logs are maintained to record maintenance and service procedures and schedules. All
maintenance records will be documented and traceable to the specific equipment, instruments,
tools and gauges. Records produced shall be reviewed, maintained, and filed by the operators
at the laboratories and by the data and sample control personnel when and if equipment,
instruments, tools and gauges are used at the sites. The project QA officer may audit these

records to verify complete adherence to these procedures.
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10.4 Spare Parts
Critical spare parts are maintained by TRC-EC and the laboratory for field and analytical

equipment, respectively. These spare parts will be stored for availability and used in order to

reduce equipment downtime.
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11.0 PECIFIC R PROCED ED TO A DATA PRECISI
Y. A MPLETE

11.1 Introduction

Procedures used to assess data precision and accuracy will be in accordance with 44 FR
69533 "Guidelines Establishing Test Procedures for the Analyses of Pollutants”, Appendix III
Example Quality Assurance and Quality Control Procedures for Organic Priority Pollutants”,
December 3, 1979. Completeness is recorded by comparing the number of parameters initially

analyzed with the number of parameters successfully completed and validated. For this project,
a target control limit of greater than 90 percent will be used.

11.2 Accuracy
The percent recovery is calculated as:

where: So = The background value, i.e., the value obtained by
analyzing the sample.

S = Concentration of the spike added to the sample.

Ss = Value obtained by analyzing the sample with the
spike added.

% = Percent recovery.

11.3 Precision
The relative percent difference is calculated as:

112 x g;+‘\',22))x 100 = % difference

where: V1,V2 = The two values obtained by analyzing the
duplicate samples.
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11.4 Completeness
Completeness will be reported as the percentage of all measurements made

whose results are judged to be valid. The procedures to be used for validating data and
determination of outliers are contained in Section 8.0. The following formula will be used to

estimate completeness:

_ \
C=10X T
where: C = Percent completeness.

V = Number of measurements judged valid.

T = Total number of measurements.
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12.0 CORRECTIVE ACTION
12.1 Introduction

The acceptance limits for the sampling and analyses under this program will be those
stated in the method or defined by other means in the QA/QC Plan. Corrective actions are often
immediate in nature, implemented by the analyst or Project Manager. The corrective action

usually involves recalculation, reanalysis, or repeating sample collection.

12.2 Immediate Corrective Action

If an immediate corrective action can be taken as part of normal operating procedures,
the collection of poor quality data can be avoided. Instrument and equipment malfunctions are
amenable to this type of action. QC procedures include troubleshooting guides and corrective
action suggestions. The actions taken will be noted in field or laboratory notebooks, but no
other formal documentation is required, unless further corrective action is necessary. These
on-the-spot corrective actions are an everyday part of the QA/QC system.

Corrective action during the field sampling portion of a program is most often a result
of equipment failure or an operator oversight and may require repeating a sampling run.
Operator oversight is best avoided by having field crew members audit each others’ work before
and after a test. Every effort will be made by the field team leader to ensure that all QC
procedures are followed. If potential problems are not solved as an immediate corrective action,
TRC-EC will apply formalized long-term corrective action, if necessary.

Corrective action for analytical work will include recalibration of instruments, reanalysis
of known QC samples and, if necessary, reanalysis of actual field samples. Specific QC
procedures and checklists are used by the laboratory to help analysts detect the need for
corrective action. Often the person’s experience will be valuable in alerting the operator to

suspicious data or malfunctioning equipment.

12.3 Long-Term Corrective Action
The need for long-term corrective action may be identified by standard QC procedures,
control charts, performance or system audits. Any quality problem which cannot be solved by

immediate corrective action falls into the long-term category. The TRC-EC QA system ensures
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that the quality problem is reported to a person responsible for correcting it, and who is part of
a closed-loop action and follow-up plan.

The essential steps in the closed-loop corrective action system are listed below:

Identify and define the problem;

Assign responsibility for investigating the problem;

Investigate and determine the cause of the problem;

Determine a corrective action to eliminate the problem;

Assign and accept responsibility for implementing the corrective action;
Establish effectiveness of the corrective action and implement it; and
Verify that the corrective action has eliminated the problem.

Documentation of the problem is important to the system. A Corrective Action Request
Form (Figure 5) is filled out by the person finding the quality problem. This form identifies the
problem, possible causes, and the person responsible for action on the problem. The responsible
person may be an analyst, field team leader, QC coordinator, or the QA Officer. If no person
is identified as responsible for action, the QA Officer investigates the situation and determines
who is responsible in each case. ‘

The Corrective Action Request Form includes a description of the corrective action
planned and the date it was taken, and space for follow-up. The QA Officer checks to be sure
that initial action has been taken and appears effective and, at an appropriate later date, checks
again to see if the problem has been fully solved. The QA Officer receives a copy of all
Corrective Action Forms and enters them in the Corrective Action Log. This permanent record
aids the QA Officer in follow-up and makes any quality problems visible to management. The

log may also prove valuable in listing a similar problem and its solution.
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12.4 Qut-of-Control Events and Corrective Action

Procedures are outlined as to what corrective action is taken if an out-of-control event
occurs, and how it is documented and used to improve laboratory performance. Procedures for
assuring that results for samples processed during out-of-control conditions are not reported are
also outlined, as well as the conditions necessary to reestablish control and criteria for assuring
the system is operating properly. The documentation is easily used by all personnel and is part
of routine laboratory procedure.

It is recognized that several levels of out-of-control events may occur. Three examples

are given below with corrective actions to be taken:

1. Observations Corrected by Analyst at the Bench--The calibration of an instrument

is not linear. The analyst finds this and corrects it prior to continuing to analyze
samples. The laboratory documents this event and notes that the corrective action
was to recalibrate, and that no samples were affected as none were analyzed prior
to calibration.

2. ive Action en rvisor--A matrix spike recovery is out-of-control
and the laboratory supervisor finds this after the samples for the day have been
analyzed. The supervisor documents that the laboratory blank spiked with surrogates
or standards was in control and that other sample spikes were in control, therefore,
no re-analysis of the sample is required.

3. Corrective Actions at the Receiving Level--The sample container is broken. The

analyst notes this and documents whether or not more sample is available. If no
more sample is available, TRC-EC is notified and the decision documented.
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13.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT
13.1 Internal TRC-EC Reports

The Project QC Coordinator will provide monthly reports of QC activities for the TRC-
EC QA Officer and QA/QC Manager. These reports detail the results of quality control
analysis, problems encountered, and any corrective action required.

All Corrective Action Forms will be submitted to the TRC-EC QA Officer for initial
approval of the corrective action planned. A copy will be provided to the appropriate technical
division manager. All system audit reports will be provided to the Program Manager and
Project Manager.

13.2 Laboratory Reports
The laboratory QC Coordinator prepares written quarterly reports on QC activities for

the laboratory Technical Director and QA Manager. These reports detail the results of QA
procedures, problems encountered, and any corrective action which may have been required.
All Corrective Action forms are submitted to the QA Manager for initial approval of the planned
corrective action, and a copy is provided to the Technical Director. All system audit reports are
provided to the Technical Director.

Each data transmittal contains a summary of QA/QC activities; this summary will

include:

Estimates of precision, accuracy and completeness of data;
Reports of performance and system audits;

Quality problems found; and

Corrective actions taken.

The final data report submitted to TRC-EC by the laboratory will include a summary of
QA/QC activities during the project. The QC Coordinator and QA Manager will participate in
preparing this report. The summary of QA/QC results for the analytical work conducted for the
NETC/NUWC SASE project will be included in the final SASE Report.
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13.3 Reports to the U.S, Navy Northern Division

The status of on-going laboratory QA/QC activity will be presented in the project
progress reports. Monthly progress reports will be sent from the laboratory to the Navy’s

Engineer-In-Charge and NEESA QA/QC contract representative, as required. The final SASE
report for the project will include a section summarizing the significant findings of all QA/QC

laboratory activity.
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TABLE 1

CONTAINERS AND PRESERVATION METHODS
FOR SOIL, SEDIMENT, AND/OR WASTE SAMPLES

Number
Containers Preservation Analytical
per Sample® Sample Container Methods® Method Compounds (2)
Organics
2 125 ml, wide-mouth glass, Cool, 4oC CLP SOW TCL VOA
Teflon -lined cap
1 1-250 ml, wide-mouth amber Cool, 40C CLP SOW TCALBNA, PP
glass, Teflon -lined cap Dioxis/Furar®
Hydrocarbons
Inorganics
1 250-ml, wide-mouth glass, Cool, 4oC CLP sOW* Metals and
Teflon -lined cap Cyanide
TCLP
1 125-ml, wide-mouth glass, Cool, 40C SW-846 TCLP Volaties,
Teflon-lined cap Semivolatiles,
metals,
pesticides, and
herbicides
VOA = Volatile Organic Analyses.
TCL = Target Compound List. :
BNA = Base Neutral and Acid Extractable Analyses.
PP = Pesticide/PCB Analyses.
CLP SOW = Contract Laboratory Program - Statement of Work.
Organics - SOW 3/90, revised July 1991.
Inorganics - SOW 3/90, revised September 1991.
@ One in 20 organic soil samples will be collected in triplicate for matrix spike and matrix spike
duplicate analyses in accordance with CLP protocols and onc in 20 inorganic soil samples will be
collected in duplicate for matrix spike analyses.
® All samples will be stored in a refrigerated, dark area.
(@ Modified Method 8280. Archived samples may be analyzed for dioxins/furans
@

Metals analyses, except mercury, will be performed by the furnace atomic absorption (As, Pb, Se, Tl) and
inductively coupled plasma (ICP) atomic emission spectrometric methods. Mercury will be analyzed by the manual
cold vapor atomic absorption method. Total cyanide will be analyzed by the manual spectrophotometric method.
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TABLE 2

CONTAINERS AND PRESERVATION METHODS FOR AQUEOUS SAMPLES

Number
Containers ' Preservation Analytical
per Sample® Sample Container Mecthods® Method Compound(s)
Organics
2 40 ml, glass, Teflon -lined Cool, 4oC CLP SOW TCL-VOA
cap HCltopH < 2
1 1-gal, narrow-mouth amber Cool, 40C CLP SOW TCL-BNA, P/P-
glass, Teflon -lined cap
Inorganies
1 500 ml, polyethylene Cool, 4oC CLP SOW® Metals
HNO;, to
pH <2
i 1 L, polyethylene Cool, 4oC CLP SOW® Cyanide
NaOH to pH
>12¢
TCL = Target Compound List.
VOA = Volatile Organic Analyses.
BNA = Base Neutral and Acid Extractable Compounds.
P/P = Pesticides/PCB Analyses.
CLP SOW = Contract Laboratory Program - Statement of Work.
Organics - SOW 3/90, revised August 1991.
Inorganics - SOW 3/90, March 1990
w One in 20 organic aqueous samples will be collected in triplicate for matrix spike and matrix spike duplicate analyses
in accordance with CLP protocols; one in 20 inorganic aqueous samples will be collected in duplicate for matrix
spike analyses.
® All samples will be stored in a refrigerated, dark area.
© Metals analyses, except mercury, will be performed by the fumnace atomic absorption (As, Pb, Se, TI) and
inductively coupled plasma (ICP) atomic emission spectrometric methods. Mercury will be analyzed by the manual
cold vapor atomic absorption method. Total cyanide will be analyzed by the manual spectrophotometric method.
@ Water samples to be analyzed for cyanide will be checked in the field for the presence of chlorine using potassium

iodide (KI) starch paper. If chlorine is present, 0.6 g ascorbic acid will be added. .
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TABLE 3

HOLDINGS TIMES FOR SOIL, SEDIMENT, AQUEOUS

AND/OR WASTE SAMPLES
CLP Holding Time for Samples
Parameter Aqueous Soil/Sediment/Waste
TCL Volatile Organic 10 days from VTSR® 10 days from VTSR®
Compounds

TCL Base Neutral/Acid and
Extractable Compounds

TCL Pesticide/PCB Compounds

TAL Metals and Cyanide

Dioxins/Furans

TCLP

Volatiles

Semivolatiles

Mercury

Metals (except mercury)

5 days to extraction
from VTSR; ‘40 days
from extraction

S days to extraction;
40 days from extraction

180 days; except Hg -
26 days and Cn-12 days

NA

NA

NA

NA

NA

10 days extraction
from VTSR; 40 days
from extraction

7 days to
extraction; 40 days
from extraction

180 days; except Hg -
26 days and Cn-12 days

NA

14 days to extraction; 14 days from
extraction to analysis

14 days to extraction; 7 days
preparative extraction from TCLP
extract. 40 days from prep. extraction
to analysis

28 days to extraction; 28 days from
extraction to analysis

180 daysto extraction; 180 days from
extraction to analysis

NA = Not applicable; no holding times established according to the CLP SOW.

VTSR = Verified Time of Sample Receipt.

™ per U.S. EPA Region 1 requirements, the TCL VOC holding times are 7 days for unpreserved samples and 14 days for
preserved samples, respectively, as measured from the date of collection.
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TABLE 4

FIELD QC SAMPLES PER SAMPLING EVENT
(NEESA GUIDANCE FOR LEVEL D)

Level C

Type of Sample Metals Organics
Trip blank (for volatiles only) NA® 1/cooler
Field blank 1/20 samples per matrix or 1/day/matrix for all

analytes, whichever is greater

Source water blank 1/each source of water
Field duplicates® 10% 10%
Regulatory splits AN® AN®

*  NA - Not applicable.
® AN - As needed.

¢ All field duplicates will be submitted as "blind" duplicates for quality control determinations.
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TABLE 5

TARGET COMPOUND LIST (TCL) VOLATILE
COMPOUNDS AND DETECTION LIMITS

Detection Limits®
Water Low Soil/Sediment®
Volatiles CAS Number (ugN) (ug/kg)
Chloromethane 74-87-3 10 10
Bromomethane 74-83-9 10 10
Vinyl chloride 75-01-4 10 10
Chloroethane 75-00-3 10 10
Methylene chloride 75-09-2 10 10
Acetone 67-64-1 10 10
Carbon disulfide 75-150 10 10
1,1-Dichloroethene 75-354 10 10
1,1-Dichloroethane 75-35-3 10 10
1,2-Dichloroethene 156-60-5 10 10
(total)
Chloroform 67-66-3 10 10
1,2-Dichloroethane 107-06-2 10 10
2-Butanone 78-93-3 10 10
1,1, 1-Trichloroethane 71-55-6 10 10
Carbon tetrachloride 56-23-5 10 10
Bromodichloromethane 75-274 10 10
1,2-Dichloropropane 78-87-5 10 10
cis-1,3-Dichloropropene 10061-01-5 10 10
Trichloroethene 79-01-6 10 10
Dibromochloromethane 124-48-1 10 10
1,1,2-Trichloroethane 79-00-5 10 10
Benzene 7143-2 10 10
trans-1,3-Dichloropropene 10061-02-6 10 10
Bromoform 75-25-2 10 10
4-Methyl-2-pentanone 108-10-1 10 10
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TABLE §

(Continued)

TARGET COMPOUND LIST (TCL) VOLATILE
COMPOUNDS AND DETECTION LIMITS

Detection Limits®
Water Low Soil/Sediment®
Volatiles CAS Number (ug/l) (ug/kg)
2-Hexanone 591-78-6 10 10
Tetrachloroethene 127-184 10 10
Toluene 108-88-3 10 10
1,1,2,2-Tetrachloroethane 79-34-5 10 10
Chlorobenzene 108-90-7 10 10
Ethyl benzene 100-414 10 10
Styrene 100-42-5 10 10
Total xylenes 1330-20-7 10 10
@ Detection limits listed for soil/sediment are based on wet weight. The detection limits calculated for
soil/sediment calculated on dry weight basis will be higher.
® Medium soil/sediment detection limits for volatile TCL compounds are 120 times the individual low
soil/sediment detection limits.
Note: Specific detection limits are highly matrix dependent. The detection limits listed herein are provided

for guidance and may not always be achievable.
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TABLE 6

TARGET COMPOUND LIST (TCL) SEMIVOLATILE

COMPOUNDS AND DETECTION LIMITS

Detection Limits®
Water  Low Soil/Sediment®
Semivolatiles CAS Number (ug/h) (ug/kg)
Phenol 108-95-2 10 330
Bis(2-chloroethyl)ether 111444 10 330
2-Chlorophenol 95-57-8 10 330
1,3-Dichlorobenzene 541-73-1 10 330
1,4-Dichlorobenzene 106-46-7 10 330
1,2-Dichlorobenzene 95-50-1 10 330
2-Methylphenol 95-48-7 10 330
2,2'-oxybis(1-Chloropropane)© 108-60-1 10 330
4-Methylphenol 106-44-5 10 330
N-Nitroso-di-n-propylamine 621-64-7 10 330
Hexachloroethane 67-72-1 10 330
Nitrobenzene 98-95-3 10 330
Isophorone 78-59-1 10 330
2-Nitrophenol 88-75-5 10 330
2,4-Dimethylphenol 105-67-9 10 330
Bis(2-chloroethoxy)methane 111-91-1 10 330
2,4-Dichlorophenol 120-83-2 10 330
1,2,4-Trichlorobenzene 120-82-1 10 330
Naphthalene 91-20-3 10 330
4-Chloroaniline 106-47-8 10 330
Hexachlorobutadiene 87-68-3 10 330
4-Chloro-3-methylphenol 59-50-7 10 330
(para-chloro-meta-cresol)
2-Methylnaphthalene 91-57-6 10 330
Hexachlorocyclopentadiene 77474 10 330
2,4,6-Trichlorophenol 88-06-2 10 330
2,4,5-Trichlorophenol 95-95-4 25 800
2-Chloronaphthalene 91-58-7 10 330
2-Nitroaniline 88-74-4 25 800
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TABLE 6

(Continued)

TARGET COMPOUND LIST (TCL) SEMIVOLATILE

COMPOUNDS AND DETECTION LIMITS

Detection Limits®
Water LowSoil/Sediment®
Semivolatiles CAS Number (ug/) (ug’kg)
Dimethylphthalate 131-11-3 10 330
Acenaphthylene 208-96-8 10 330
2,6-Dinitrotoluene 606-20-2 10 330
3-Nitroaniline 99-09-2 25 800
Acenaphthene 83-32-9 10 330
2,4-Dinitrophenol 51-28-5 25 800
4-Nitrophenol 100-02-7 25 800
Dibenzofuran 132-64-9 10 330
2,4-Dinitrotoluene 121-14-2 10 330
Diethylphthalate 84-66-2 10 330
4-Chlorophenyl-phenylether 7005-72-3 10 330
Fluorene 86-73-7 10 330
4-Nitroaniline 100-01-6 25 800
4,6-Dinitro-2-methylphenol 534-52-1 25 800
N-nitrosodiphenylamine 86-30-6 10 330
4-Bromophenyl-phenylether 101-55-3 10 330
Hexachlorobenzene 118-74-1 10 330
Pentachlorophenol 87-86-5 25 800
Phenanthrene 85-01-8 10 330
Anthracene 120-12-7 10 330
Carbazole 86-74-8 10 330
Di-n-butylphthalate 84-74-2 10 330
Fluoranthene 206-44-0 10 330
Pyrene 129-00-0 10 330
Butylbenzylphthalate 85-68-7 10 330
3,3’-Dichlorobenzidine 91-94-1 10 330
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TABLE 6

(Continued)

TARGET COMPOUND LIST (TCL) SEMIVOLATILE

COMPOUNDS AND DETECTION LIMITS

Detection Limits®
Water Low Soil/Sediment®
Semivolatiles CAS Number (ug/) (ug/kg)
Benzo(a)anthracene 56-55-3 10 330
Chrysene 218-01-9 10 330
Bis(2-ethylhexyl)phthalate 117-81-7 10 330
Di-n-octylphthalate 117-840 10 330
Benzo(b)fluoranthene 205-99-2 10 330
Benzo(k)fluoranthene 207-08-9 10 330
Benzo(a)pyrene 50-32-8 10 330
Indeno(1,2,3cd)pyrene 193-39-5 10 330
Dibenzo(a,h)anthracene 53-70-3 10 330
Benzo(g,h,i)perylene 191-24-2 10 330
® Detection limits listed for soil/sediment are based on wet weight. The detection limits calculated for
soil/sediment calculated on dry weight basis will be higher.

® Medium soil/sediment detection limits for semivolatile TCL compounds with a low detection limit of 330

ug/kg are 10,000 ug/kg; for semivolatiles with a low detection limit of 800 ug/kg, they are 25,000 ug/kg.

© Previously known by the name bis(2-chloroisopropyl)ether.

Note: Specific detection limits are highly matrix dependent. The detection limits listed herein are provided for
guidance and may not always be achievable.
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TABLE 7

TARGET COMPOUND LIST (TCL) PESTICIDES, PCBs,

AND DETECTION LIMITS
Detection Limits®
Water Soil/Sediment®
Pesticides/PCBs CAS Number (ug) (ug/kg)
alpha-BHC 319-84-6 0.05 1.7
beta-BHC 319-85-7 0.05 1.7
delta-BHC 319-86-8 0.05 1.7
gamma-BHC (Lindane) 58-89-9 0.05 1.7
Heptachlor 76-44-8 0.05 1.7
Aldrin 309-00-2 0.05 1.7
Heptachlor epoxide 1024-57-3 0.05 1.7
Endosulfan 1 959-98-8 0.05 1.7
Dieldrin 60-57-1 0.10 33
4,4'-DDE 72-55-9 0.10 33
Endrin 72-20-8 0.10 33
Endosulfan II 33213-65-9 0.10 33
4,4’-DDD 72-54-8 0.10 33
Endosulfan sulfate 1031-07-8 0.10 33
4,4'-DDT 50-29-3 0.10 33
Methoxychlor 72-43-5 0.50 17.0
Endrin ketone 53494-70-5 0.10 33
Endrin aldehyde 7421-93-4 0.10 33
alpha-Chlordane 5103-71-9 0.05 1.7
gamma-Chlordane 5103-74-2 0.05 1.7
Toxaphene 8001-35-2 5.0 170.0
AROCLOR-1016 12674-11-2 1.0 33.0
AROCLOR-1221 11104-28-2 2.0 67.0
AROCLOR-1232 11141-16-5 1.0 33.0
AROCLOR-1242 53469-21-9 1.0 33.0
AROCLOR-1248 12672-29-6 1.0 33.0
AROCLOR-1254 11097-69-1 1.0 33.0
AROCLOR-1260 11096-82-5 1.0 33.0
» Detection limits listed for soil/sediment are based on wet weight. The detection limits calculated for
soil/sediment calculated on dry weight basis will be higher.
® There is no differentiation between the preparation of low and medium soil samples in this method for the

?analysis of pesticides/aroclors.

Note:  Specific detection limits are highly matrix dependent. The detection limits listed herein are provided for
guidance and may not always be achievable.
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TABLE 8

SURROGATE SPIKE RECOVERY RANGE

Water Soil/Sediment
Fraction Surrogate Compounds % Recovery % Recovery
Volatiles Toluene-d, 88-110 84-138
Bromofluorobenzene 86-115 59-113
1,2-Dichloroethane-d, 76-114 70-121
Semi-Volatiles Nitrobenzene-d 35-114 23-120
2-Fluorobipheny! 43-116 30-115
Terphenyl-d,, 33-141 18-137
Phenol-d; 10-110 24-113
2-Fluorophenol 21-110 25-121
2,4,6-Tribromophenol 10-123 19-122
2-Chlorophenol-d, 33-110 (20-130)®
1,2-Dichlorobenzene-d, 16-110 (20-130)®
Pesticides Tetrachloro-m-xylene (60-150)®  (60-150)®
Decachlorobiphenyl (60-150)®  (60-150)®

@ Advisory limits only
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TABLE 9

MATRIX SPIKE RECOVERY LIMITS

Fraction Matrix Spike Compound Water®  Soil/Sediment®
VOA 1,1-Dichloroethene 61-145 59-172
VOA Trichloroethene 71-120 62-137
VOA Chlorobenzene 75-130 60-133
VOA Toluene 76-125 59-139
VOA Benzene 76-127 66-142
BN 1,2,4-Trichlorobenzene 39-98 38-107
BN Acenaphthene 46-118 31-137
BN 2,4-Dinitrotoluene 24-96 28-89
BN Pyrene 26-127 35-142
BN N-Nitroso-di-n-propylamine 41-116 41-126
BN 1,4-Dichlorobenzene 36-97 28-104

Acid Pentachlorophenol 9-103 17-109

Acid Phenol 12-110 26-90

‘Acid 2-Chlorophenol 27-123 25-102

Acid 4-Chloro-3-methylphenol 23-97 26-103

Acid 4-Nitrophenol 10-80 11-114

Pesticide gamma-BHC (Lindane) 56-123 46-127
Pesticide Heptachlor 40-131 35-130
Pesticide Aldrin 40-120 34-132
Pesticide Dieldrin 52-126 31-134
Pesticide Endrin 56-121 42-139
Pesticide 4,4’-DDT 38-127 23-134
w These limits are for advisory purposes only. They are not to be used to determine if a sample

should be reanalyzed. When sufficient multi-laboratory data are available, standard limits will

be calculated.
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TABLE 10

TARGET ANALYTE LIST (TAL) INORGANICS AND
CONTRACT REQUIRED DETECTION LIMITS (CRDL)*

Detection Limit
Element Water (ug/l) Low Soil/Sediment (ug/g)
Aluminum 200 40
Antimony 60 12
Arsenic 10 2
Barium 200 40
Beryllium 5 1
Cadmium 1.5¢ 1
Calcium 5,000 1,000
Chromium 10 2
Cobalt 50 10
Copper 12¢ 5
Iron 100 20
Lead 3 1
Magnesium 5,000 1,000
Manganese 15 3
Mercury 0.05° 0.1
Nickel 40 8
Potassium 5,000 1,000
Selenium 5 1
Silver 1° 2
Sodium 5,000 1,000
Thallium 10 2
Vanadium 50 10
Zinc 20 4
Cyanide 10 1
@ Specific detection limits are highly matrix dependent. The detection limits listed herein are

provided for guidance and may not always be achievable. Soil/sediment CRDLs are based on
sample wet weights. Dry weight CRDLs will depend on the moisture content of the individual

samples.
b Different aliquot.
¢ Obtain CRDL by using Graphite Furnace Atomic Absorption (AA).
4 Obtain CRDL by using Inductively Coupled Plasma (ICP). |
e Obtain CRDL by using Cold Vapor Atomic Absorption (AA).
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TABLE 11

LABORATORY QUALITY CONTROL ANALYSES

Analysis type Frequency® Control
Organic analyses
Blank 1 Surrogate compounds
LCS and/or spiked blank 1 % recovery, analytes of interest
Duplicate 2 RPD
Matrix spike 1 % recovery of target analyte(s)
Matrix spike duplicate 1 RPD and % recovery

Inorganic Analyses

Blank 1 No contamination

LCS and/or spiked blank 1 % recovery, analytes of interest

Duplicate 1 RPD

Matrix spike ] 1 % recovery of target analyte(s)

@ Frequency is based on a batch of 20 samples or less of a similar matrix or whenever samples are extracted, whichever

is more frequent.
LCS = Laboratory Control Sample

RPD = Relative Percent Difference
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FIGURE 5
CORRECTIVE ACTION REQUEST FORM

CORRECTIVE ACTION REQUEST FOR NO.
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Follow-up Dates:

Final CA Approval by: Date:

Information copies to:

RESPONSIBLE PERSON/QC COORDINATOR:

QA OFFICER:

PROJECT MANAGER:
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